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United States Navy’s Repair Ship 
“Prometheus” 


By FRANK 





SYNOPSIS 
floating machine shops, is more of an innovation 
than many realize. And the scope of their ac- 
tivities is far greater than appears on the surface. 
They must not only be ready to repair any break- 
down, make castings and machine them, to fil 


The use of naval repair ships, or 


and to repair binoculars and periscopes and similar 
instruments, but such ships must also carry a 
full line of supplies, bolts, nuts, bars, plates and 
the h undreds of th ings that are likely to he calle d 


for. 
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The U.S.S. “Prometheus,” recently arrived at New 
York from Mare Island navy yard, under the command 
of Capt. F. D. Karns, is the second repair ship to be 


A. STANLEY 


Staten Island, N. Y. The sailing distance over the course 
followed, coasting down the Pacific, passing through the 
Panama Canal and northward east of Cuba 
and through the Windward Passage, 5,260 mi., the 
The stay at 


prior to steaming northward covered a period of 9 days. 


heading 
was 
Isthmus 


steaming time being 26 days. the 


Tuk Tow1na CoNnpbITrions 


The tanker “Maumee” was recently completed at the 
Mare Island navy yard, with the exception of her en- 
gines, These are Diesel oil built 
at the New York yard while the ship herself was under 
As the vessel is to serve 


engines, which were 
construction on the west coast. 
as an oil-supply ship for the Atlantic fleet and must 
therefore in any case be sent around to eastern waters, 
New York for the installa- 


it was decided to tow her to 
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FIG. 1. U. S. 


placed in the service of our modern navy. The earlier 
vessel of this type was the “Vestal,” which has been 
attached to the Atlantic squadron for the past 18 months 
or so and which has recently come north with the fleet 
upon the conclusion of the winter maneuvers at Guantan- 
amo, Cuba. 

It was my privilege to make the trip on the 
theus” as the representative of the American Machinist, 
the first time, so far as I am that a 
writer has been permitted to accompany a naval vessel on 
a voyage of this kind. 
observe at first hand not only the equipment of the ves 


“Prome- 


aware, technical 


This opportunity enabled me to 


sel, but the many activities that form a part of its duties, 
many of which are entirely unknown and unappreciated 
by those who have not actually experienced them. 

The “Prometheus” sailed from California City coaling 
station, San Francisco Bay, on the evening of Feb. 27, 
with the 14,000-ton oil tanker “Maumee” in tow. Ex 
actly five later, on Apr. 2, she 
arrived at the Government anchorage at Tompkinsville, 


weeks the evening of 
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REPAIR SHIP “PROMETHEUS” LEAVING MARE ISLAND NAVY YARD; VALLEJO IN BACKGROUND 


With the 
of the towing of the dry dock “Dewey” to the Philip- 


tion of her engines at this yard. exception 
pines some years ago, this is the biggest long-distance 
towing proposition ever undertaken. It was carried out 
from start to finish with complete success and in much 
shorter time than was generally anticipated at the outset. 
For 15 days, from San Francisco Bay to Balboa, the 
“Prometheus” steamed steadily without stop at an aver 
age rate of about 9 knots. On the 
Cristobal to New York 

verse winds and currents made 
11 days’? tow was accomplished 


with no failures on the part of any of the equipment and 


northward passage 


from rougher weather and ad- 


necessary a reduction in 
speed; but here again the 
with only such modification in steaming rate as was 
necessary to assure the completion of the expedition with 
out excessive stresses upon the 
The 


for this undertaking. 


towing apparatus, 

had been given a complete outtit 
The equipment included @ spect 
the 


the 


Prometheus” 


cable an | 


load 


towing engine, a method of 


supporting 


means for measuring the strain due to and 
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varying conditions of wind and sea. These appliances 
are of special interest, so that no account of the voyage 
from San Francisco to New York would be complete 
without them, but they cannot be covered in this article. 


DETAILS OF THE “PROMETHEUS” 


The “Prometheus” was originally built as a collier at 
the Mare Island navy yard. She was authorized by Con- 
cress, Apr. 27, 1904, the limit of cost under the head of 
contract price of hull and machinery being $1,550,000. 
The keel was laid Oct. 18, 1907, and she was launched 
Dee. 5, 1908. The date of her first 
collier was Jan. 5, 1910. She was placed out of com- 


commission as a 


mission Apr. 7, 1913, and was then modified and equipped 
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There six Babcock & Wilcox water-tube boilers 
with four doors to each furnace, a total grate service of 
193 sq.ft. and total heating surface of 19,974 sq.ft. The 
bunker capacity, allowing 43 cu.ft. to the ton, is 1,576 
tons. The generating sets are two in number. 

The armament of the ship consists of four 5-in. 51- 
caliber rapid-fire guns, two of which are mounted on 
the forecastle head and two astern. 


are 


MECHANICAL DEPARTMENTS 


The “Prometheus” is a floating shop with practically 
every department aboard that would be found in any 
well-organized machine-building establishment or repair 


shop ashore. There are a general office for the issuing 





























FIGS. 2 TO 5 


as a repair ship and placed in commission as such on 
Dee. 23, 1914. 

The normal displacement of the “Prometheus” is 12,- 
585 tons; length on designed load water line is 
150 ft. and Jeneth overall, 465 ft. 10 in. Her breadth 
on load water line is 60 ft. and draft for repair ship, 
20 ft. She is 
engines with high-pressure cylinder diameter, 28 in.; 
1414 in.: 


length of 


he r 


driven by two vertical triple-expansion 
intermediate cylinder, low-pressure cylinder 
The The 
total maximum indicated horsepower is 7,500; the total 
1,125 tons; the speed 


diameter, 75 in. stroke is 54 in. 


estimated 


weight of 
m trial, 16 knots. 


machinery, 





REPAIR SHIP “PROMETHEUS” IN 


DRYDOCK 


of orders, the control of operations in all the mechanica! 
departments and for keeping up the stores and issuing 
materials and supplies of all kinds to departments and 
to the men aboard; a drafting room and planning de- 
partment; a general machine shop with heavy tools; 
gallery shops with millers and. the smaller and medium- 
sized lathes ; 
and machinists’ tools of all kinds and for issuing them 
an optical shop; a gray-iron foun- 
a pattern shop; woodworking 


a toolroom for taking care of cutting tools 


to workmen on che k; 
dry and brass foundry; 
shop; forge shop; boiler shop; copper shop; plumbers’ 
As hereafter, the 
equipment of each shop is quite complet 


shop and pipe shop. will be noted 
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The tools in the machine shops range up to a 48x72- 
in. extension gap lathe, 6-ft. vertical boring and turning 
mill, 36-in. openside planer, 4B plain miller and so on. 
The forge shop and boiler shop are equipped with, among 
other apparatus, a 150-ton steam hydraulic forging press 
and with portable electric-welding machine and oxyacety- 





FIGS. 10 AND 11. 
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It may be stated here, however, that the main machine 
shop has an area approximately 51x51 ft., with two gal- 
leries 16 ft. wide running the full length of the shop 
and with runways for a travelimg erane between. The 
foundry is the full width of the ship and over 50 ft. in 
length, with a deep sand pit nveasuring 14x18 ft. and 


, es em ee 


ENGINE ROOM OF THE REPAIR SHIP “PROMETHEUS” 








FIREROOM 


FIG. 12. PART OF 
lene outfit. The foundry has two gray-iron cupolas, with 
respective capacities of from 14 to 1 ton and from 1 to 
2 tons per hour, and six crucibles—four with capacity 
of 110 lb. and two with 165 Ib. capacity each. 

the “Prometheus” 
represents a value of over $56,000. In the pattern shop 
there is equipment worth nearly $6,300; in the foundry, 
$4,330; in the forge and boiler shops, over $8,500 worth 
of apparatus; in the plumbers’ and copper shop, nearly 
$2,000 in pipe machines, pumps, rolls, shears and the 
like. The grand total for the machinery of the different 
departments exceeds $77,000. with 
details of the equipment and method of operation, will 


The machine-tool equipment of 


These d ‘partments, 


be illustrated in succeeding articles. 





with an overhead traveling crane to handle flasks and 
work. The forge and boiler shops occupy a space prac- 
tically equivalent to that devoted to the main machine 
shop, and the pattern shop, pipe shop and plumbers’ shop 
are located on galleries over the forge shop, approxi- 
mating closely in dimensions the galleries of the machine 
shop. 

It is difficult to realize that this vessel carries as part 
of her regular outfit about 100 machine tools and other 
pieces of apparatus for wood and metal work. But in 
addition to maintaining a big supply of food, clothing 
and other articles in considerable number for a crew of 
several hundred officers and men there is also carried an 
immense quantity (six months’ supply at least) of shop 
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and engine-room parts in the way of bolts and nuts, 
rivets and washers, bar material—brass, steel and iron— 
pipe fittings, couplings, valves and the like. Then there 
are toolroom stores, such as drills, reamers, taps, etc., 
and an almost endless variey of other articles likely to be 
wanted at any time when the fleet is far from port. 
Knowing this, it is an easy matter for one who has not 
seen the “Prometheus” to imagine her as a square-hulled, 
blunt-nosed, sluggish craft, towering deck above deck and 
having all the appearance of a multistoried machine shop 
and storehouse skidded upon a pontoon and floated ark- 
fashion upon the surface of the deep. As a matter of 
fact a preconceived notion of this character could not be 
farther from the truth. 

Painted in the soft hues of some of the ocean liners 
prior to the outbreak of the European War, the “Prome- 
theus” might easily have rivaled in grace and general 
neatness of outline many a well-known vessel plying be- 
tween ports on opposite sides of the Atlantic. Actually, 
while her dark, monotonously flat surface of bluish-gray 
paint gives a grim-hulled inconspicuous appearance uni- 
versally demanded throughout the fleets of the world, 
her trim lines and resemblance to a_ high-class 
merchantman are still pronounced features. 
all the more noteworthy when it is recalled that she was 


close 
This seems 


originally built as a collier. 

The lines of the ship are illustrated perfectly in Figs. 
1 to 5 inclusive and the details that follow. The 
general view, Fig. 1, represents the “Prometheus” as 
she appeared in the stream between Vallejo, Calif., and 
Mare Island navy yard upon returning from Alaska in 
the fall of 1915 after visiting the various railio stations 
along that coast for the purpose of supplying them with 


in 


needed materials, repairing their apparatus and in cer 
tain instances dismantling abandoned stations. 

Figs. 2 
the vessel while in dry dock at Mare Island, 
important features of construction and equipment 


to 5, all reproductions of photographs made of 
bring out 
the 
fine lines of the bow and hull as a whole, the construc 
tion of the pportins 
the cable, the position of the towing engine, the mount 
on 


the towing arch over stern for su 


ing of the four 5-in. breech-loading guns forecastle 
head and stern. Incidentally these views illustrate clearly 
the method of docking a big ship so that the structure 
is properly supported by adjustable blocks placed at close 
intervals under the keel along the entire length of the 
ship, while a perpendicular position is assured by lateral 


shores placed between the dock walls and the hull. 


PLANS AND ELEVATIONS 


The line drawings practically explain themselves 
| i 


though a few words of description may not be 
The inboard profile, which is shown in Fig. 6, 


out of 
place. 
includes the shops, foundry, engine room and sO On 
in elevation, likewise representing the space for stores 
and cargo. Figs. 7 and 8 are deck plans showing the 
officers’ quarters, the locations of the mechanical de 
partments, the machinery used on deck, including the 
towing engine and the arch. 

ihe shops, foundry, pattern storage and core ovens 
are represented in the upper platform deck plan, Fig. 
7. Fig. 8 shows the foundry and smith shop aft and the 
method of stowing bar and sheet stock forward. Fig. 9 
gives several cross-sections which help one to understand 
the location of the various departments. 
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and is made 


The ship’s complement of men totals 239 
up follows: Officers 
12; warrant, 4; total officers, 17; 
artificers in engine room, 63; special, 
total 


commanding. 1; wardroom, 


as 
crew—seaman branch, 
55; artificers, 9; 
10; commissary, 6; messmen, 11; repair force, 68; 


»2”Y 


crew, 222. 
The capacity of the fuel-oil tanks, 


35,799 gal., or 119.6 tons, while the fresh- 


for foundry and 
similar use, is , 
water compartments hold a total of 39,550 gal. 

10 and 11 are views taken in the engine room, 
Fig. 13 is a 


Figs. 
and Fig. 
view of the 


12 shows part of the fireroom. 


1 machines. 


Experience in Drawing Thin 
White-Metal Tubes 


By Herevert J. RANDALL 


Several vears ago it became to draw long 


thin shells, or tubes, from Britannia white metal, and | 
was unfortunately unable to get the exact information | 


hHecessary 


required at that time. 
to try of 


double 


the extrusion method 


had only single 


1 was advised pro 
ducing tubes: but 


action presses to do the work, extruding was out of the 


we and 


as 


question. Since then, however, [ have experimented ex 


tensively on this problem, with the result that about 
two years ago | obtained a shell 143% in. in diameter by 
634 in. long, with a wall 0.028 thick. It was highly 
polished and secured in four operations, including the 
cutting of the blank. 

The sketches of the dies practically explain them 
selves. Fig. 1 represents the cutting and first drawin 
dies used in a double-action press, with a blank 614 
square and 0.094 in. thick. These first dies give a cup 

diameter and 21% in. high, but do not thin down 
\ sj is the difference between ft ll i «alia 
ete! 1 tha e was made just tw the f ness of thi 
Dblan| 

During the experiments I alw had good results un 
il coming to the final operations: then the percentage ol 

roken pieces would be anywhere between 50 to 75, some 
times more, which was anything but satisfactory. That 
was with the ordinary way of redrawing: but as I had 
spent lots of time trying to get the desired results, | 
thought it could do no harm to try to turn the preceding 
cup inside out. So I made the second- and third-opera 
tion redrawing dies on that idea, and thereafter we had 
practically no trouble. 

The second, third and fourth dies can be used nk any 
ordinary single-action press, provided the stroke is long 
enough. 

The dies, Fig. 2, lor the second operation brought the 


walls of the tube down to 0.037 thick and lenethened 
it to On In. The cup, aiter passing through the first 
operation dies, was inverted over the die for the second 


smaller on the 


operation. This die was made 0.010 in. 
to facilitate 


outside than the inside diameter of the work, 
matters when feeding, as the press could be run continu 
ously, the work dropping down through the center of the 
die into a box. 

The third operation consists of the same operation as 
was made to draw the work 
le diameter with walls 0.034 
See Fig. Be 


in the second, only the cie 
down to the required inst 
in. thick, giving a blank 51% in. long. 
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The punch for the third operation was used on the 


ourth or final operation, and the die was made as in 
t. This completed the work, making a cup or tube 


in., inside diameter, 634 in. long and 0.028 in. thick- 


13 
16 


F 
| 
l 
ness of wall, with a high polish on the outside. Of course 
this die had to be highly polished to get these results, and 
the punch was hardened, ground and lapped perfectly 
true, as the work after passing through this last die held 
tightly to the punch. 

The dies for the first, second and third operations were 
left soft but polished, and the 
not 


made of machine steel and 
cutting ring for the first operation was of tool steel 
hardened. 

The work automatically stripped itself from the 
pure hes in the first three ope rations, as there was a litt! 
outward spring to th top of the walls of the work. In 
the last-operation dies four spring fingers were placed 





| 
100 | 
3/89 > 


THE WORK 























-_ 
f TOOL=STEEL PUNCH 
! 
' ( iar, 7 7 Wr /) 
' 
& f — <7 
: | 
& wat 
7 
: > 
! y 2/87 R 
. Y v 
—* 
IN 
R : 
vi = y 
- ~N 207s) 
nN 
Lud ~_ THE WORK 
N 
NSN NX 
Nie? 


i ZA 


Fig.3 Third Operation, 2° Redraw Dies 








DETAITII DIES FOR DI 


S OF 


around the die, to just let the punch 


\\ hen th 


ers would spring downward and 


through without 


touching. work was on the punch, these fing 
over the top, thus strip- 
ping it off from the punch on the upward stroke. 

The only lubricant used on these four operations was 
a mixture of soft-soap, soda. lard oil and water, all boiled 
together and left 

The uneven ends of 
tween operations, as that was unnecessary and would only 
The work 


was not annealed, or touched between operations. 


TO cool before using. 


the work were not trued off be- 


have wasted stock and shortened the final tube. 


tLAWING 
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Production of Needles, Pins 
and HlooKs and Eyes 


The production of pins of all varieties in the United 
States in 1914 Common or 
toilet pins formed the principal variety, the production 
of which valued at These pins were 
made of steel and brass wire, and the quantities were 
reported to the United States Bureau of the Census partly 
in pounds and partly in packs of 3,360 and 3,600 pins 
The production of metal hairpins was 9,242,012 


was valued at $2,713,782. 


was $1,248,757. 


each. 
362, and of safety pins, 4,744,303 
The output of hooks and eyes 
was reported as 1,076,177 great gross, valued at $1,394,- 
745. 

The production of needles in the United States, which 
consists almost entirely of knitting-machine and sewing- 


valued at $528 


cross, valued at $936,663. 


OTOSS, 
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Fig.4 Fourth Operation, 3 Redraw and Polish 
THIN WHITE-METAL TUBES 
machine needles, amounted to 168,644,000 in 1914 and 
was valued at $1,273,084. Of this amount 94,099,000, 
or 55.8 per cent., were knitting-machine needles, valued 


at S621.784, and 74,545,000, or 44.2 per cent., sewing- 
needles, valued at $651,300. The production of 


hand-sewing needles was confined to three establishments, 


machine 


which manufactured about 90,000 needles during 1914. 
This production consisted the small variety 
of hand-sewing needles, but it also included a considerable 


largely of 


number of the large variety used for carpets, bags and 
other heavy work. 
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By Joun H. 





most import- 
/ 
lhe 


‘ , ‘ ; . . 
with. Sometimes at as densely 


SY NOPSIS—lIluman 
ant thing that the 
has to do 


ignorant, sometimes exce pl 


nature is the 


SPNaALL-SHO] or (arde-sniop 
i . i 


man 


, . 4 
l y bright, on some 


facts and 


ond 


OCCASIONS gui f le NN and aqain cratty. stort . 


re lated in this artic le are a founded on 


illustrate these variable nhases of human nature. 





The millwright at the Ajax plant joined the group 


in front of Dave Hope’s machine shop and proceeded to 


explore the contents of his dinner bucket. “The old 


woman is getting absent minded,” he complained as 


bit into a likely 
and puts salt into my « 


“Last week she 


. 
Sanawich, foes 
iffee, and 


looking 
now here’s the lift off 
a shoe heel in this liverwurst sandwich !”’ 

“Better beg 


if things don’t change 


in handing your pay envelope over and sec 
for the better,” advised Dave. 
Files; “ i helpe 
killin’ himself today.” 
Billy had to tell 


**T’ain’t lucky,” replied Billy my al 


ways done that and he come nea 
Naturally, after this introduction what 
had happened to his helper. 

“We had a swingin’ scaffold hung from the roof truss 
in the main bay,” related Billy Files; I fin- 
ished with the job, I told the durned fool to go up and 
like a painters’ scaffold with 
) ll the cuss had 
gradual like. 
hitch, grabs the 
If he hadn't 
10 Was givin’ Jim Hartly a 


] As 


een a 


“and when 


take it down. It was rigged 


sets of a single rope, so all 


himself down e: 


blocks and 
to let 
this 
and 


Two 
to Was 
Instead of 


wrong rope 


do sy and 
the 


shot. 


he casts loose on 


comes down like a 


have fell on the old man, w 


} 


coals, he'd have | one for sure. 


rakin’ over the 
it is, both of 


are in the hospita 


"em 


STRANGE THinegs Happen Very FREQUENTLY 


“A thing like that happens more often than you 
imagine,” said Dave. “It isn’t because a man don’t | 
any better, hut because he doesn’t t nk about w i? ‘ < 
qcomg | wo l ‘ \ e fT 
big sheet-steel fans su is 1 ‘ Ve lat n 
Thev used to set the u ! ry ts to se 
that evervt l tt al 1 l 
them dow ship ( rf \ 
peen Vv years a Thi 5 \ up op to tT Cc ¢ 
1 scroll sl s fre » 25 HH ply sat in t 
middle of one of these sheets t out the S 4 
by on rorgvettil that el hn \ u \\ 

it dow! the last ee 4 on oO nal 
on the other couldn t start nuts with his 
which was quite natural o1 of the strain on the 
sh he so ra = i lal ‘ wn <Ta = 
knock t nuts off. One was as is he got, and that 
was the last tap of work he « for six weeks, unless 
call it work to take vour mx ospital.” 

“Aweel, it’s a’ the same in all countries,” sa Sar 
MacPherson. “I was watchi some ship carpent 
Viadivostok at a job of fixing shingles on a shed 1 


in sma’ flat ti 
the 


rpenter climbed 


arpenters keep th 
The pitch of 
first ship ca 


} 
} 


he roof, off it sl 


These ship « 


like shoemakers’ kits. root was prett 
dl when the 


his too] box on t 


steep: al 


der and raised 





Noon Hour in the Small Shop 
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business with us wrote us a mont ( two ago about the 
possibility of collecting a om duc Jenkins It 
seems that he had sold Judd some S60 worth of goods at 
30 days, and the 30 days were up about a vear and a | 

Q We wrote him that he had as mu chance of sha 
ing hands with his money again as Judd has of gettin 
to heaven. He wanted us to « { Ly 
ind we told him we would not u take or 125 yx 
cent. You can get blood « of turnips « sionally, but 

can never vet mone ( t of J r ey ins for 
that have been delivered: C.O.D. is 1 way to do b 
ness with him They say that when he goes to u 
They pass the plate before the first ! 

*“A week ago, who should show up in our offic it 1 
same Westerner who had been stu for the SGO! Th 
was a typical boob in appearance i face as 1 
unexpressive as a Washbasin, stood about 6 ft. 6 and 
a pair ot sts like han 

\ { e you dou our town, Mr. Shenke 
qi d the boss 
() Vas comll Kast a e stopped off 
ect dat bill from dat feller Yenku r West 
erne! 
Have u tries 1 j 
. | have, | ( | her 
tay , sia 
| ! \ . ev 
Vi . it to use « t] 
Sw a » «li \I Yel ‘ 


as Tih Swede 





































\N DEVENTER 
bang. I canna savy what he said, because I dinna und 
stand Russian: but I can guess own he went. pis 


up his tools and pit them in 
pit Line 


. , ' . 
tiv DOX, Climber tik laddet 


the box rool an t his toot t to 
hold it doon. Then 
foot. I] 


him awa’ 


avin. On 
he stepped of 
couldn’t see muckle of hi 


his other 


carried on a stretcher, but the little L did se 


was eneuch !” 


Ep J ACKSON COMES 


machinery Saiesmal OL the 


he conversatiol at this pot ad 


Kd Jackson, the 
Supply Co., entered 1 
sometimes happens that the very fellow that vou 
a dub pulls off some bright stunt that will 


Wi had PF nse Oo 


lreque ntly does 


LO} 


ut down 
nake 


your eves pop out. 


week, <A Western m: 


inutacturel \\ ) 


r«aa rie ‘ 

( ns wit "hd > veT It o | i ( ! t « 
Pa mat hit s ! te ea 

“All 1 t, Mr. Yenki il SHO 

om ond of w Bee 

\\ the Sy , tell s this. 

lustrat his Ww ls r 1 nefit of the bo 
nd I tell vou vou could have felt that grip o1 
1 oat and seen the nerce ¢ Css ( . ( ind | 
ind ready to land o1 ur countenance uu would 
have realized that he w 1 master OL diplomacy, ,! don t 
wonder that Jenkins paid up after a performance 
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“T am glad to hear one of you machinery salesmen 
admit that you can learn something,” said Dave. “Here 
is a tip on selling micrometers that I picked up while 
down in Bridgeport the other day. When a man goes to 
one of the big munition shops to look for a job, the first 
thing they ask him is if he can use micrometers. If he 
says no, it’s all off; and if he says yes, he gets a chance 
to prove it. One of the progressive hardware stores in 
town took advantage of this to boost its sale of microm- 
eters and started a school of micrometer reading in a 
back room. Every man who bought a mike was instructed 
free of charge how to use it. Fellows that didn’t know a 
thousandth of an inch from an alligator before they 
entered the hardware store came out with a pass to a 
good job. That’s what I call keeping up with the times!” 

The machinery salesman could not remain quiet for a 
very long period, and it was evident that he had some- 
thing to tell. “What is it, Ed?” inquired Dave. “Spit 
it out before it chokes you.” 

“T was just thinking about the plant that came near 
putting itself out of business,” replied Ed. “You very 
seldom hear of a plant being its own competitor, but this 
case I have in mind was just such a one. They made 
high-grade edge tools, such as carpenters’ chisels, and 
were very strict about the quality of their goods—some- 
thing that you can’t say about all of the shops in that line 
When a blade wouldn’t come up to the test, 
Probably one-third of 


of business. 
out it went regardless of expense. 
their total output went to the scrap heap because its 
quality was not up to their standard. After a while the 
manager of this company began to find himself up against 
a rather strict competition in which goods similar to 
his, 
at one-half the price. 
knowing that even allowing for the inferior quality these 


but with slightly inferior quality, were being sold 
He could not see how it was done, 


goods must have cost more than they were selling for. 
Finally he employed a detective agency to try and trace 
a source of supply, but was a surprised man when this 


source proved to be his own scrap pile! The foxie junk 
dealer who had been buying this scrap for several years 
had made extensive preparations for just such a coup. 
Nowadays this is more or less a matter of history, but I 
notice that the edge-tool companies are particular to 
break their scrap into small pieces before it gets out- 


doors. ? 


PAINTING THE BACKBONE ON A BELT 


“That concern was almost too conscientious about the 
quality of its goods, which is more than can be said for 
some of you salesmen,” said Dave Hope. “Old man Rug- 
gles was in the market some time ago for a main-drive 
belt for his power house. The order went to a good re- 
liable belting concern, and one of the salesmen for a less 
You know how Ruggles 
is, and how suspicious he is of everybody. This bright 
Alex told him that the big belt factories employ artists 
to paint the backbone on a piece of belt so that it will 
look like center stock and that all he was likely to get 


reliable house began to knock. 


when he got his belt in was a piece of side hide, 
but that he could make sure of the matter by scraping 
on the backbone when the belt was received. If the 


mark came off, that would prove that it was a fake job 
and had been painted on there. 

“Ruggles could hardly wait to get hold of the big 
belt to make this test, for he was afraid of anyone put- 
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ting anything over on him. So when the belt came in, 
he got out his scraper and began to scrape; and naturally 
enough the mark came off. He jumped for the telephone 
to call up the belting company. ‘Say, you big fakers,’ 
said he, ‘send your wagon down right away and take 
away that fake belt you sent me.’ 

““What are you talking about?’ came from the other 
end of the line. 

“*That big belt I bought has the backbone painted on 
it to make out it was center stock,’ replied Ruggles. ‘I 
scraped off the mark that your painter put there.’ 

“The manager of the belting concern was probably too 
much astonished to reply. When Ruggles found out later 
how the salesman had misled him into making a fool 
of himself, however, he declared he would spend the rest 
of his life in getting even, and I expect that he will.” 

Just at this point the whistle blew, and the small-shop 
noon hour was over. 


A Neat Bolt Storage 


Much of the value of having a good supply of bolts 
is in being able to find them when wanted. The illustra- 
tion shows the excellent system adopted by the Atchison, 
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SANTA FE SYSTEM OF BOLT STORAGE 


Topeka & Santa Fe Ry. at Arkansas City, Kan. The bolts 
are neatly stacked and labeled, as can be seen, making it 
easy to select the size wanted and to know how many are 
in stock, 
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Machining Cone Pulleys on a 
Drilling Machine 


machined both 
inside and out, especially if it is to run at any speed. On 
the drilling machines made by the F. W. Lindgren Co., 
Rockford, Ill, the cone pulleys are machined all over. 
Most of this work is done in a drilling machine fitted 
with special chuck and tools. 

The tools for machining the inside of the pullevs are 
illustrated in Fig. 1. The pulleys are in five steps, 1%¢ 
in. wide, the smallest step being 2 in. in diameter. The 
pulley to be machined is placed in the spindle chuck, as 
at A, and held in by setscrews. It is then brought down 
over the cone tool, and the cutters at B and C machine 
the inside of the steps, the outside of the center and 
partly clean up the small end, leaving the inside as at D. 


To run right, a cone pulley must be 
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The chuck to hold the cone is removed in Fig. 2, in 
order to show the inside. The place where the small step 
of the cone goes in is taper-bored, so as to act like a self- 
centering device. The rest of the cone is centered so as to 
run approximately true by means of the two sets of set 
screws conveniently located for tightening and releasing. 
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actual 


holes at D. In 
is used close down to the tool 


to drill two driver 
steady-bracket EB, Fig. 4, 
block, but this was omitted in the previous illustrations 
in order to show the parts better. 
The outside of the cone is turned 


use, a 


used 


as in Fig. 5, which 


shows the cuts finished and the tools just being drawn 








~ ee Na ite 




















FIG. 1. BORING THE INSIDE FIG. 2. 


SHOWING INSIDE OF 


CHUCK FIG. 3. CENTERING TOOL IN PLACE 





























FIG. 4. THE STEADY-BRACKET USED FIG. 5 


After the inside has been machined out, a center drill 


the 


is placed in the tool block, Fig. 3. As can be seen, 
center drill is held in a holder having a keyway on one 
The holder fits in the bore of the tool blo k. over 


This tool not onl 


side. 
a key that keeps it from turning. 
carries a center drill, but also a tool 
end of the pulley center. Next, the center-drill 
is removed, the twist-drill holder A is put in, 
This is 


A simple jig is next 


for finishing the 
holder 
and the 
center, or spindle, hole is drilled. followed by 
reamer B, leaving the work as at C. 


TURNING 


HOLDER 


THE OUTSIDE FIG. 6. DETAILS OF WORK 


ack. The tools are fed by means of a ball crank. 
The cone is shown removed in Fig. 6. It will be seen 
that the part | of the hold hye fixture is be eled so as lo 


receive and center the large end of the cone, The pilot 


spindle fits the spindle hole of the cone, and the piece Is 
the nut B. The 


by means of the two dri 


held on by pulley is kept from slipping 


er pins C, which enter the two 
The lower end of the pilot 
and | 


lies the 


holes previousl\ referred to. 
D fits a bushing in the table 


work during the cut. 


stent 


bracket 
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Lathe Fixtures Used for Machining 
Textile Machinery Parts 


By Roperr 











SYNOPSIS 


used on lathes in manufacturing parts for teatile 


In this article are shown fiatures 


Some of these tools have a taper shank 
i 
Othe rs 


machines. 
lo fit inside the spindle of the machine. 
are supplied with an arbor supported on the centers 
of the lathe. 1 


slruction, yet are producing goo 


All are sim ple aL design and COon- 
d results. 











MACHINIST Vol. 45, No. 1 





\LAWSON 


Scott & Williams, Inec., Laconia, N. H., manufacture 


a variety of textile machines. Some of the tools used in 
machining the parts of hosiery machines were shown on 
page 1020, Vol. 44. 


I This article describes fixtures em- 
ployed on lathes for machining other textile-machine 


parts. By their use the parts are produced on an econom- 


ical and interchangeable basis. The locating devices are 


rapid in action and, as will be noted, simple in design. 








Fic. 8 


TURRET-LATHE FIXTURES 


FIGS. 2 AND 2-A 


Operation—Machining the outer periphery of drum cam, 


Fig. 1. The castings are located against shoulders on the in- 
side of the five plates shown. The fillister-head screws are 
then tightened down on the plates and hold the parts in 


place. 


FIGS. 4 AND 4-A 


Operation—Machining the inside circular contour on the 
center post cam, Fig. 3. The steel strips are slid in from the 
end of the fixture into a turned The headless set- 
screws in the outside flange, being tightened against the 
force and hold them securely in the fixture. 


recess 


elements, 
FIGS. 6 AND 6-A 

Operation—Machining the circular form on the inner edge 

of the anti-run-back cam, Fig. 5 The steel elements, which 

have been cut to length, are placed in the various slots and 
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FIG. 10 


TEXTILE-MACHINERY PARTS 


located against dowel The hooks on the bolts are 


then swung over the parts being machined and the nuts, be- 


pins. 


ing tightened, hold them securely. 


FIGS. 8 


AND 8-A 


Machining the outside of the cylinder-raising 
The casting is held by an expanding arbor, which 
tube. By revolving the large 
handwheel shown the expanded against the tube. 
The other end of the tube is carried on a center in the tail- 


Operation 
tube, Fig. 7. 
fits inside one end of the 
arbor is 


stock 


FIGS. 10 AND 10-A 


Operation—Machining inside of tooth plates, Fig. 9. The 
pieces are located on dowels that fit into previously drilled 
holes. The hook bolts, being tightened against the parts to 
be machined, hold them in position. 
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DETAILS OF LATHE FIXTURES USED IN MACHINING TEXTILE-MACHINERY PARTS 
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Heating Factory Departments* 
By W. Rockwoop Conover? 


Heating factory departments in plants located within 
the zones subject to low temperatures and frequent cli- 
matic changes is one of the difficult problems the manu- 
facturer has to meet. It involves not only a large yearly 
expenditure for fuel, but also a more or less large outlay 
of labor and material for maintenance and supervision. 
It is essential that proper temperatures be maintained in 
the shops, as otherwise the productive efficiency of the 
working forces is reduced and mechanical processes are 
interfered with. It is necessary for the steam plant to 
be prepared at all times for high peaks of consumption 
and sudden fluctuation of loads. 

All manufacturers are largely conversant with the ad- 
vantages of the vacuum system for quick heating of 
shop radiators and coils. This system is far more rapid 
in action than the old gravity system. The relief of 
the back pressure on engines which may run from 1 to 
3 lb., however, is a more important factor in giving this 
system a decided advantage over either the gravity or 
vapor system. The cost of installation is somewhat in- 
creased on account of the initial outlay for pumps and 
valves, but the cost of return piping is relatively equal. 
The gain in economy and efficiency is a factor meriting 
consideration when new plants or additional buildings 
are being projected, 

The problem of economical heating and uniform tem- 
peratures is a most difficult one. In spite of efforts 
at control, some departments will be overheated, while 
in others the temperature is often below the point of 
health and comfort for employees. Scarcely any two 
buildings will remain at the same temperature, with 
equal radiating surface and equal pressure, and the sup- 
erintendent in charge will frequently find on his round 
of inspection that much of the heat produced is going 
to waste. The foreman in a busy department has little 
time to devote to this subject, and his attention is con- 
stantly distracted by other matters. In consequence the 
windows are thrown open by the workmen and the result- 
ant loss of heat is large. Departments where the nature 
of the work compels constant, active physical exertion 
on the part of the employees require a lower tempera- 
ture than those in which the employees sit at benches, 
doing light manual labor only. It is obviously impor- 
iant that some competent assistant be delegated to regu- 
late the 
point of economy and for the comfort of the workmen. 


steam supply to suit requirements, both from a 
METERS VALVES 


Steam-flow meters should be installed on all mains en- 
several shops for the purpose of obtaining 


STEAM-FLOW AND SUPPLY 
tering the 
data on the flow of steam to each department, whether 
for manufacturing. 
aid in 


heating or 
etlicient 


the supply is used for 
These 


consumption and checking waste. 


instruments are an regulating 

During the operating hours of the day the temperature 
in shops should be regulated by means of the supply 
valves to radiators and coils, and not by the opening and 
closing of doors or windows, thus permitting the con- 
tinued consumption of steam when it is not required. 
The and the valves on the 


— 


main gate valves vacuum 
*Prepared for the author's forthcoming book on “Industrial 
i Copyright, 1916, Hill Publishing Co 


Electric Co 


. ” 
Economics 


+Factory economist, General 
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return lines should not be interfered with by employees 
in endeavoring to regulate temperatures. Care should 
be taken to cut off the flow of steam at the close of the 
day from all places not requiring a supply throughout 
the night. Steam-heating apparatus of various kinds— 
ovens, tanks, dipping vats, ete.—are often sources of 
loss because of the connecting valves being left open by 
the careless operative when leaving the ‘lepartment for 
the night. These valves and all doors and windows should 
be closed at quitting time in order to prevent loss and 
damage from freezing temperatures. 

All space about the radiators and coils should be kept 
open and free, so as to secure the fullest degree of radia- 
tion. The careless practice of allowing productive ma- 
terials, rubbish and inflammable matter of various kinds 
to accumulate about steam pipes and steam coils during 
the months when there is no pressure prevails in most 
factories throughout the country. Such materials not 
only prevent proper radiation from the pipes and coils, 
but increase the fire hazard to a very great degree. It 
is essential that a thorough inspection of all departments 
be made each year before the fall or winter load is turned 
into the shops. 

Building repairs which have been postponed or neglect- 
ed during the summer months should be completed before 
cold weather sets in. No amount of steam pressure 
will properly heat a department with broken windows and 
with doors which will not close. The cold drafts, when 
zero temperatures prevail, will neutralize the greater 
percentage of heat generated; and besides the loss in- 
curred, much discomfort is forced upon the employees, 
whose energy and efficiency are thereby decreased. The 
false economy of such neglect is evident to every thinking 
manufacturer. Were it not for the fact that such con- 
ditions exist to a large extent in nearly every manufac- 
turing center in the country, a reference to the subject 
would be superfluous. 
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Indicator for the Miller 
By Cuarutes A. FREE 
This attachment was designed for service in the miller 
spindle in setting holes (which have previously been 
bored) in line with the spindle. It is held by the shank 
S in a collet or chuck, with the point C in the position 


ae Dial Indicertor 
” - ” 
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INDICATOR ATTACHMENT FOR THE MILLER 


1. The hole can be set approximately in line by eye 
before moving C into position B and employing the dial 
indicator. 

With this attachment a dial indicator can be used in 
very close quarters, such as. holes near projections, and 
in recesses that cannot be reached with any device now 
on the market. 

In a great many cases, such as making a duplicate 
of a jig, the original can be put behind the duplicate 
on the miller table. If the holes to be bored are cored 
or rough-drilled, one can reach through them and in- 
dicate the holes in the original, 














July 6, 1916 AMERICAN 


MACHINIST 


Japanning in Tumbling Barrels 


P 





} 


r metal 


SYNOPSIS Small articles o are wn 
being made in such unlimite 
lies that the a 
method of obtaining a satisfactory finish has be- 
The adoption of 


7 ‘ . . . s 
the tumbling barrel jor japanning and tm some 


j quantities and varte - 


LEC essity jor low-cost, é fh ¢ l¢ nt 


come of paramount importance. 


cases for ename ling and lacg ue? ing has solve d th is 
problem in a way that amounts to little less than a 
re volution of forme r vie thods, an l an astonis 

de qree of economy, ¢ ficient y and quality has beer 


cttaine d. 





Successful application of the tumbling process is almost 
necessarily to the field. su 
articles as eyelets, buckles, buttons, clasps, knobs, hooks 


confined small-wares ly 
and eyes, springs, snap fasteners and innumerable small 
articles of trunk, furniture and general hardware are by 
this method The 
results obtained are in many instances an improvement 


rapidly and satisfactorily finished. 


over the older methods of dipping and brushing. 

The process of coating goods with japan in the tumblin 
barrel is quite simple once the elementary principles in- 
volved are thoroughly understood. A quantity of is 
placed in a tumbling barrel, preferably of the oblique or 
tilting type. The required amount of japan is introduced 
into the barrel either before or after the work has been 
put in. 
and at times it is advisable to paint the japan on the sides 
of the barrel. 
it can be introduced in any convenient manner. 


work 


Some classes of work require very light coatings, 
This is not often the case, and ordinarily 


APPARATUS NECESSARY FOR JAPANNING SILOP 


the tumblin 
barrel ; the 
dumped from the tumbling barrel when the coating is 
and, t 
pleted by the usual baking process. 


first, 
whi ly 


Briefly, the apparatus required is, 


second, travs or pans into work 


complete: hird, the oven in which the finish is com- 


Supplementary equipment consists of japan mixers, 


measures for both work and japan, dairy thermometers, 


a hvydrometer graduated for liquids lighter than water 


trucks to facilitate the handling of the travs between t! 


oven and the tumbling barrels and adequate methods of 
temperature registration in the oven itself. 

Of primary consideration in this apparatus are tle 
tumbling machine and barrel, which Must be careful 


desioned to fit the work and to conform with the handling 
ws 


methods both before and after tumbli if the process is 


ig, 
led. 


almost 


to be efficiently and economi ally hand 


in sort of 
The 
with an outfit (now peacefully reaping 
and faithful service in a corner ie factory attic) t] 
chief component of which was an old gasoline can fro 
which the top had been removed, And history has it that 


the predecessor of the old gas can was a 10-lb. lard pail. 


Some japanning can be done any 


apparatus that will revolve. writer is acquainted 


the reward of | Gg 


of t] 


of manutac- 
turing advancement cannot be obtained in a lard bucket, 
and the expenditure of a little time, thought and money 
in designing proper apparatus in the beginning will pre- 


Satisfactory results in the present stage 


vent many little profit leaks later on. 


manufactured hy 
Asa 


and 


Po pra] 
MLT ICIS 


veral concerns in the 


suitable are 


japanning 
United States. ceneral 
it 
ortioned 


ruie 
is only 
to the 


{fect o1 


manufacturer makes only one size, 


hat 


each 
this 
Barrel size 


this 


infrequent], is properly pro 
considerable c 
the 1a 


lime 


work in hand. has 


a 


the efficiency of type of finishing, and 


} 
| } 


a limited 
oft the 


jJapanning. 


iat 2 making such 


t 
larcvely 


principles governin 


anutacturers are 


due to lack of real knowledge underlying 


tumbling-barrel 


S1izE oF TumBLING B Ls Is ImMporran't 
In making a recent installation it was found advisable 


use three different sizes of barrels, none of which could 


} 


ve had in the open market. The difficulty was overcome 


machines without 
arrels and ing a local tinsmith the barrels of 
the Thanks to the manufacturer who did 


not care to take the trouble to make up special sizes, a 


by purchasing tilting-type tumbling 


hay make 


size desired. 


ving of more than $10 per barrel was obtained. 

A light work, they were made 
The bottom 
over of a size that would 
fit the outside of the barrel sides and the other so flanged 
Rivets through and the 
base of the barrel sides made a tight and substantial job. 


Sa 
\s these barrels were for 
of No. 14 


double, one piece heine flanged 


out galvanized iron. was 


gage 


as to fit the inside both fl 


mves 


rrovided to assist 


Four ribs out of *4-in. angle iron were } 
the tumbling of light work. After a preliminary grinding 
out with sand and water to get a smooth inner surface 
the barrels were put to work with satisfying results. 
Barrels can be made of any material that will smooth 
up. Some manufacturers claim that brass is the only 
satisfactory material for such use, but this is an expe 
sively erroneous idea. Both ilvanized and planish 
ron are being used in many installations with excellent 
results 


(if nerally speak ne’, the should in ol the tilt 


tvpe. Even where it is not advisable to use the tilting 
iture for discharging the barrel, it is advantageous, a 
the angle of the barrel can then b aried to get the b 
results out of work of various sizes a weights | 
lighter the work the nearer horizontal, within rather w 
nits, will the barrel have to be pitched. Ileavy we 
les we with the barrel comparatively high. 
| barrel should be wider at the mouth than at t 
ise and for convenience should not be much deeper than 
{ width of the mouth \n excellent proportion of 
ensions is 20-in. diameter of base, 24-in. diameter « 
mouth and 24- or 26-in. depth. This, for light work. 
rovides an opening that will accommodate a tray of 
onsiderable width and the extreme of spreading surfa 
and “evaporative plane’—more along this line later on. 
Work Suoutp Be Divipep Invro Lots 
Tumbled work should in the b vinning be divided into 


varving size. ‘Tl individual lots 


] 


lots of definite and ur 


kept distinct throug 


Cec 
i 


he wut the various coatines 


should 


and dryings that 7O tO make complete process, 
They should never be mixed with other lots, even of the 
same coating, if the best results are to be obtained. 

the 


quantity th 


be determined by but one 


efficiently 


The size of lots should 


thing—the at can be most and 
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economically handled. It is at this point that barrel size 


ind design and the size and design of the trays or pans 


] 


into which the work is to be dumped for baking should be 


carefully studied. Size of the individual articles enters 
into the problem to some extent, as very small or very 
weighty articles cannot be handled economically in as 
large quantities as light, bulky parts. 

The lot should be as large as can be handled in a singel 
tray, which should be as big as a man can satisfactorily 


move about without excessive labor or danger of spi'ling 

The barrel that will give the 

tumbling lot. The 

be too large, but the writer has never seen such; they 
small, It 

a full-grown man racing around before a half- 

thimble- 


ing and discharging. 


should be of a size widest 


surface possible to a single barrels can 
are 
ridiculously 


sight to see 


eenerally really is an amusing 


dozen sized tumbling barrels, measuring, charg- 


when two barrels of the 


proper size 


would do the same amount of work in less time and re- 


quire considerably less labor. 
An important point in tray design is to have the tray 
of such size that the contents can be dumped directly into 


the barrel for subsequent coatings without any inter- 
mediate dumpings into buckets or baskets. If the bar- 
rel mouth is small, the tray width must be reduced; and 
it is very easy to carry this to a point where handling be- 


eXcesslve. 


WorK 


Comes 


On Ligut More THan One Tray NECESSARY 


It is at times economical, where very hieht work is heing 


handled, to use two or three trays to a single tumbling 
lot Work cannot then be dumped rom the barrel to 
anv ad antage and must bh scooped out into the trays If 
this is done with a specially prepared scoop, one or two 
loadings of which will exactly fill a trav, emptving th 


harre|] and the time saved in the 


addition to the hand 


is rapidly accomplished ; 
tumbling easily overcomes the littl 


ling time. 


s 


‘Trays are made in various for vy generally have 


a wire-cloth bottom, and the sides are constructed as 


lightly as possible to insure rigid The possible depth 
the s12e ot the 


satisfactorily if quite deep, 


varies with work. Large work can be 


while buttons, evelets, 


baked 


tags and small close-lying parts should not be 


deep i than 
114 or 2 in. to get good results in the oven. Some man- 
: but 


ufacturers spread their work much thinner than this 


if the oven facilities are right, a little depth does no harm. 


Actual application of japan in the tumbling barrel is 
accomplished through the rubbing contact induced by the 


\\ hen 


revolved, the tend ney 


tumbling process. work is introduced into a bar- 


rel and the of the work 1 
to climb up on the side away from which the top of the 


harrel 


When the work reaches a point where 
the 
top fall of their own weight, sliding down the mass. It 


barrel is turning. 


vravity overcomes centrifugal force, the pieces at 


is this sliding that produces the rubbing and causes the 
spreading of the finish that is being applied. Therefore 
(and this is a point many japanners miss in using the 
tumbling barrel) only the surface of the mass is in actual, 
efficient, rubbing contact. 

An important adjunct of rapid tumbling is rapid evap- 
oration of the volatile thinner in the japan. This thinner 
is the medium whereby a rapid spreading of an even coat 
is accomplished. Tumbling is not complete when a mere 
even coating is obtained, but must be continued until the 
thinner has evaporated to a point where the japan be- 
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comes “tacky” and will not flow after tumbling has 
stopped, thus causing “runs” or thick and thin spots. 

The larger the barrel, therefore, the larger the tumb- 
ling or sliding surtace, the greater the evaporative plane 
It is a 
curious fact that two buckets of parts rolling in a barrel 
just large enough for two buckets will take nearly as 
long to finish as four buckets rolling in a larger barrel, 
provided the tumbling speed is the same. 


and the more rapidly the work can be finished. 


SpPrEeD or THE TUMBLING BARREL A FACTOR 
By “tumbling speed” the number of revolutions per 
minute is not meant, but the actual speed of the sliding 
mass of work. This is determined by the barrel’s peri- 


speed, which should be the same in all sizes of 


pheral 
barrels for the same class of work. 

The highest peripheral speed that will keep the work 
and not through thi 
centrifugal Some- 


rolling cause “following around” 


action of force is generally the best. 
times it appears that too high rolling speed causes too 
that is to say, the work becomes tacky 
before sufficient spreading has taken place. Frequently 
this is the result of too little japan being used or of an 


rapid evaporation 5 


Improper mixture. 


For medium-weight work a peripheral speed of about 


200 ft. per min. will be found to give very satisfactory 


results. For lighter work, such as thin cups, small eve- 
lets or tin tags, this may prove too fast. For heavier 
work or more bulky articles a faster speed can be selected. 

The exact amount of tumbling required for various 


It will vary 
the 
kind of coats the 
this 


work per lot should 


articles must very carefully determined. 


with the temperature of the room in which work 
] 


1 the number or 
For 


important that the amount of 


is being done and wit 


work may have had previously. reason it is 


1] 
bern y 
} ) 


he exact and the quantity Of Ja] 


I . 
lot the same. The quantity of jap: 


yy the 1 


an introduced with each 


in mav also be varied 
umbet work have re- 


of previous coats the may 


ived. In other words, if the work quantity is exact and 


tha yf japan introduced for each particular coat 


amount ¢ 
he same, the tumbling time will be the same except for 
the slight variation which may be caused by the tempera- 
ture of the surrounding atmosphere, which must be care- 
fully regulated. 
to cool the 
the 


In summer, when it is not practicable 
the maintained through 


winter months, it to reduce 


room to temperature 


will be found necessary 
the tumbling times, particularly on the finishing coats. 
‘Too much tumbling will leave the work dull and lifeless. 


ittle 
the work 


Too | will result in improper spreading or, after 


baking, will appear mottled, the articles will 


ling tightly together and upon being broken apart will 
If the tumb- 
spotting can be entirely eradicated 


~cry hours after 


show a white spot at the point of cleavage. 


ling is properly done, 

the work is allowed to air for a few 
tumbling and is loosened by shaking just before being 
After baking, will 


loose as so many dried peas and show no blemishes. 


placed in the oven. the work be as 


SUITABLE JAPAN OBTAINED BY EXPERIMENT 


Such an enormous variety of japans at such a diversity 
of prices are on the American market that it is hard for 
the uninitiated to choose between the salesman who has 
a good product and the one who only says he has. Few 
japan salesmen know anything whatever about japanning, 
and to the purchaser experimentation seems the only road. 
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| varnish is genera! 
Dur- 


turers have found it 


For tumbling work a heavv-bodie 


required, especially for the finishing coat or coats. 


ing the last few years many manufac 


economical to use a primer coat of comparatively cheap 


japan, having little varnish in the body, but largely made 


up of an asphaltum base which ves a 


on 


finish 


heavy body, runs 


and provi ior ti 


smoothly 
coats. must 


hard 


otherwise, it w 


A prime requ site is that the japan 
and cling close to the metal being treated: 
ill « 
and brown spots will appear. 

Three eeneral 
finish by 


bake 


ther flake off or rub thin 


coats are ly necessary to obtain a perfect 
barrel method. Two coats ar 


the tumblin 


being but in instances where very 
thin 
are required. 


The most 


used successfully, 


coats must be applied as many as four or five co: 


important item for consideration in relation 


to japan is that of mixture. The japans now manufa 
tured are entirely too thick for 


is, their viscosity is such that they will not 


tumbling-barrel use: that 


flow with su 


ficient readiness to give a perfect coating. Thinners are 


} 


used 


therefor to bring them up to a consistency that will 
the 


results frequently 


attain best results. A proper mixture will give good 


1 most unfavorable circum 


An improper mixture can never give the b 


i 


stances. 
results and often is the cause of downright failure. 
the mere mixing of a certain quantity of thinner with a 
certain 


quantity of japan will not insure unif 


resultant mixt nor wW th 


continually satisfact 


which usually have nap 1 Ol ne as a b Foi 
tumbling-barrel wo t write re s naphtha or | 
zint Kither of these is wo cheane st cost 
provides a smooth, even-sp medium, evaporates 
rapidly and does not cause such heavy fumes in the ja 
ning oven. ‘These vapors, in cases of poor circulation, are 
the causes of charring and discoloration. 

Temperature enters into the proper mixture of japan 
and thinners to a surprisil ( ree. Not only should 
both the japan the t nel of a uniform tempera 


mixture s made, the 


the time thi 


proce ss should alw ay 


ture at but 


mix 


san temperature 


sO Tar as 


possible. A satisfactorv temperature for this 


purpose is 70 deg. F., as this can be attained most easily 


both summer and winter 


Uniform consistency of the mixture, which alone n 


sures uniform spreading of the coating, can onlv be had 
through maintaining a uniform specific gravity of th 


mixture at a given temperature. The writer has found 
that, if both japan and thinner are kept « 


7. } ’ 
bb aey, I.. 


ontinually above 


an even mixture can be maintained, provided 


only small lots are mixed at a time, without recourse to 


the hydrometer. But if japans and thinners are mixed at 
vneven temperatures or at temperatures below 66 deg. F., 
uncertain results are For parti 
ular work the hydrometer can scarcely be left out of the 
equipment. 

For light coatings on light 
show a specific gravity in the vicinity of 43 deg. Be. 


almost bound to occur. 


work the mixture should 
lor 
heavier coatings or heavier work a lower spec ifie gravity 
can be satisfactorily used. This must be determined by 
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experiment, but the important t s that after t 
is once determined, if uniform results are to be insu 
If must he consistentis l 11! 

Mixing can he don ( tithe with satista 
tion, pro ided some means fe l reguent 1 
ne with the hvdt eter a ‘ \ mmon 
churn with a revolvi das ihout | 
] is in ? | mol satis 1 =] I tallat 1s t 
should be equipped w 1 fu lin the top and wit 
molasses gate for ¢ \ the mixture If different 
eTades OL Japal ire ot . li « l will] e req ‘ 
is the grades cannot © I { t inv a Intace \) 

the che iper grades get n hy the etter nis 
well, the japanner n t as v prepare the little speech 
he will soon have to dé er in the office, 

Baking of tumbled work in es two features that 
must be carefully watched. Th rst is uniformit 
temperature and circulation within the over ind ft 
second is thoroughness of 

Tumbled work nerally « ts of small close-ly 
parts. When load into t that are ially not \ 
widely separated, this work forms a comparatively lh 
mass thronueh which it takes ; msiderable time for heat 
to penetrate la c ‘ ( | 

iter the ja nt : I l mes there are 
If they are not pretty \v ear ut of t ove d 
co iti al nal r t Gdn thy yf 
hand they are clear ly, drafts are s 
up which result in 1 it some port 
slow heating or u I { 

| ' er has ¢ { m ind 
variation of 300 | thr FTESS ( ’ 
| l ( . wl COnaITL esult 1 roua 
a vl invthu like p \ 

Too high a temperatu ! 1 
\ And here is a litth u more 
t three-coat wv | it \ 

} t Times be b if ry te crature wt ul 
\ le damage, particular! ltur , 

re used. But whe thir t ut t wit 

l ! japal ! ! ! r it ¢ t 

} ne te) era ( ot , | ; ] ' 
oint he , \ t { { ition ] 
temperature range are w in 

he assured with the sei t ( the pre 
heat-measuring instrument 

If japan is not baked at a t high temp 

or lo O enough the <« t and w l. n 
a subsequent coatil is appli in ft tumbli ly 


rub off The work will then appea yrown or worn at th 


edges and corners where t eatest rubbing occur 

Japan can searcely bi i lol \. ca 
baked at a too high temperature or not long enough, th 
economical baking time must be arrived at by using the 
highest temperature possible with th en japan and fe 
as short time as will insure a hard lustrous cost 


lous temperatures 
350 deg, 


heat as 
thre 


Various japans require val baking 


Some will not perm ure than 
F. without 


high as 550 deg. 


ta higher temperat 


cracking. Some will withstand a 
Ordinarily, it 
japans for tumbling work, as those 


they 


is advisable to use 
higher-temperature 
hard as 
the higher-heat japans nor do Their 
chief claim to recognition is that their first cost is a litt! 


finishing at lower temperatures not get as 


wear as long. 


less. 
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Generally speaking, a temperature in the neighborhood 
of 425 dee. F. 


class of work. 


is a good baking temperature for this 
If your japan will not withstand this heat 
and is not wearing well at the lower heats, get a better 
vrade of japan. If it is wearing well and is still cracking 
ut low temperatures, examine your heat-registering in- 
The frequency with which these are found 
So much 


struments. 
inaccurate or inadequate is really astonishing. 
depends on proper temperatures, properly registered, that 
it will pay many times over to see that the instruments 
are, and remain, dependable. 


Comparative Quality of Oil 
By G. A. SMITH 

The consumer always wishes to purchase the best oil 
for the least money, and the quality of a certain grade 
‘f oil being undeterminable to the eye, resort is had to 
practical, physical and chemical tests, such as specific 
gravity, degree Baumé, weight per gallon, refractive in- 
dex, viscosity at 70, 120 and 180 deg. F., flashpoint, burn- 
ing point, congealing point, color density, carbon content 
and free acid. There are manufactured in all commer- 
cial products such as oils of a supposedly certain grade, 
superior and inferior grades, sometimes perhaps beyond 
the control of the maker. Usually, however, the maker 
,nows te whom he had best ship the inferior grade; his 
snowledge of this being based upon the fact that there 
is no inspection at the point where the inferior grade 
Is shipped. I recall an instance where the price asked 
per gallon of 90-per cent. quality oil was the same as 
that paid for supposedly the same grade which had 64- 
per cent. quality. 

After having carried on extensive tests of oils for gas 
ind gasoline engines that were submitted by about twenty 
( ympanies, [ found it desirable to establish a rating or 
percentage of quality. This 

RULE FOR RATING OILS 


was arrived at as follows: 


A. Viscosity at 120 deg. F. xX 1 
Viscosity at 180 deg. F. xX 10 
Flashpoint . 1 

Multiply and add the products, 

B. Congealing point : ] 
Free acid 100 
Carbon content 100 


Multiply and add the products. 
Subtract B from A, divide by 5 and then multiply by the 
specific gravity. The result is the percentage of quality. 
If the viscosity at 70 deg. F. is considered, divide 100 by 
this figure and add to the cuantities in A 
Example 


Viscosity at 120 deg. F . > 2.0% 2.09 
Viscosity at 180 deg. F 10 1.22 12.22 
Flashpoint ... l 102 102.00 

$16.31 
Congealing point : 1 x 20 20.00 


No free acid 
No carbon content 


396.31 5 9,95 


25 X 0.901 71 10 per cent 


Out of ten heavy crank-case oils computed in this wa\ 
the quality varied from 96.94 to 50.94; of twelve crank- 
case and gas-engine oils the quality ranged from 80.5 
to 56.94; of nine motor and automobile oils, from 73.27 
to 60.24. 

It is of course necessary to change the factors in the 
rule to suit the characteristics of various oils, such as 
cooling, thread-cutting, spindle, dynamo and special oils; 


or by using a fixed rule, one will see that oils with vari- 
ous characteristics are divided into classes after analysis. 


, . 
/ ower, 
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Defining Jigs and Fixtures 
By A. L. 


ILAAS 


Jigs and fixtures are commonplace aids to machining, 
and their utility is such that modern machining would be 
impossible without them. Every mechanic knows quite 
well what is meant by the terms “jig and fixture,” but 
they are so loosely applied in the average shop that the 
veal difference in function is obscured. 

These attachments are of endless variety, but all have 
common characteristics underlying their seeming diver- 
gence. ‘To distinguish jig and fixture, it is necessary to 
define them not by similarity, but by function. 

The characteristics common to both appliances are those 
of location, repetition and dimension of product. Reflec- 
tion will, however, show that these alone will not separate 
them from templet and gage. The essential difference 
is that a jig serves to guide a cutting tool while a fixture 
Both are separate from the 
The definitions 


locates the work operated on. 
machine tool on which they are emploved. 
that suggest themselves are: 


Jig—A piece of apparatus serving to guide the cutting 


element of a machine tool. 
Fixture—A piece of apparatus serving to locate and 
work on a machine tool 


hold 


These appear comprehensive until the matter is further 
To narrow the field and cut out the ordinary 
appliances, such as angle plates, faceplates and the regu- 
lar attachments of a machine tool, is desirable. The defi- 


examined. 


nition then becomes: 


Jig—A piece of apparatus for rapid production of duplicate 
work within ascertained limits of error, serving to guide the 
cutting element of a machine tool. 

Fixture—A piece of apparatus for rapid production of du- 
plicate within ascertained limits of error, serving to 
locate and hold the work on a. machine tool. 


work 


It may be objected that the two functions may be and 
For this the societ) precedent of a 

The combined attachment would be 
termed a jig-fixture or a fixture-jig. 


often are combined. 
hyphen will serve. 
This may be de- 
fined as: 

Jig-Fixture—A piece of apparatus for the rapid production 
of duplicate work within ascertained limits of error, serving 


hold the work and also guide the cutting ele- 
ment on a machine tool. 


to locate and 


There is value in definite classifications and exact defi- 
nition. Only by such means do we avoid lengthy deserip- 


tion and misunderstanding; hence the foregoing pro- 
posals. 

| The first thine to do is to settle definitely which is 
Recently we saw in the Pratt & Whitney works 


a very fine special machine tool for making a gun part 


which. 


and were told, upon inquiry, that it was a fixture.- 
Editor. | 


Data on Whitworth Thread 
Gages 

The increased use of Whitworth thread gages in connec- 
tion with the extensive manufacture of British munitions 
has created additional interest in the methods employed 
in the manufacture of such gages. 

Information is especially desired by a number of corre- 
spondents on thread cutting, grinding, hardening and lap- 
Present-day British practice in the manufacture of 
such gages would no doubt prove both timely and unusu- 
ally interesting. 


ping. 
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Operations Followed in Making 
Commutators for Armatures 


EpITORIAL CORRESPONDENCE 








SY NOPSIS—In article shown various 
operations and methods of manufacturing commu- 
tators. The built-up sheets of mica are first sawed 
into strips of the desired width, which are sawed 


to the correct size to suit the insulator strip re- 


this are 


quired. The copper bars are blanked out from a 
strip. 
shown. A fixture is used to assemble the bars and 
insulating strips to form the commutator. The 


subsequent machining operations are illustrated 
| g 9} 


A punch and die for this operation are 


and dest ribed. 





The H. P. Cameron Electric Manufacturing Co., An- 
sonia, Conn., manufactures a line of commutators both 
for the United States and for export trade. 

In Fig. 1 is shown the saw that reduces built-up sheets 
of mica to strips of proper width. A is a sheet of mica 
and B a pile of sawed strips. On the table C are shown 
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SAW FOR SLITTING MICA SHEET 





FIG. 1. 
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molds 




















In Fig. 2 is shown one of the steel for making 
insulator rings. The mica strips are first notched and 
The se 


After 


mold Is 


then placed in a die that rough-forms them to size. 
forms are molded in the rings with the die shown. 
the ring segments A the 
transferred to an oven and heated to 400 deg. F. 


have been removed, 

One of the rough-formed mica rings is placed in the 
mold B, also a quantity of liquid shellac. The steel seg 
ments are put in position on top of the mica ring. ‘The 
mold is set under a screw press, and pressure is applied 
by hand until the segments have been forced down to the 
correct depth. The mold is left under the press to cool. 
The steel segment may then he removed and the molded 
mica ring taken out. One of the mica rings made in this 
mold may be seen at C. In Fig. 3 are shown molded mica 
rings of various sizes, the largest being 107% in. in diam- 
eter and the smallest 34 in. in diameter. 

The punch and die for punching out copper bars are 
illustrated in Fig. 4. The copper, which has been made 






















FIG. 2. STEEL MOLD FOR INSULATOR RING 























NUMBER OF MOLDED MICA 
RINGS 


FIG. 3. 


a number of the strips that have been sawed in blocks. 


In cutting the mica sheet the guide of the machine is set 
at the correct distance from the saw, and by guiding the 
sheet against the block the strip is cut to the desired 
width. 


PUNCH FOR 


COPPER 


AND DIE 
BARS 


FIG. 4 








to the correct width and se tion, is fed into the die at A 
The punch C is brought down with 
One of the blanked 
making the punch and di 


against the stop P. 
the machine and the bar blanked out. 
shown at 7). In 
regular practice is follow 


bars is 
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in Fig. 5. The copper bars are placed in the fixture with 


a mica strip between each pair, The screws on the outer 
pe riphery are tightened against the circular strips A, the 


The fixture for building up a commutator is reproduced 











MACHINIST 






Vol. 45, No. 1 








After the commutator has been assembled, it is } laced over 
the furnace at A. Gas is admitted and regulated by the 


pipe B. The heat is allowed to come against the commu- 
tator until the shellac has been melted out of the mica. 





























FIGS. 5 AND 6 FIXTURE FOR BUILDING UP A COMMUTATOR FIG. 7. GAS-OPERATED FURNACE 











FIG. & TURNING COMMUTATOR FACE 




















FIG. 9. TURNING OUTSIDE OF COMMUTATOR 








FIG. 10. WINDING BINDING WIRE ON COMMUTATOR 


pressure on which forces in the segments. Pressure is 
applied at various points on the fixture until the ring is 
circular and the commutator segments held tight. A rear 
view of the assembled commutator and fixture is given 
in Fig. 6. 

In Fig. % is shown the gas-operated furnace for 
extracting the shellac that is in the mica insulations. 

















FIG. 11. VIEW OF COMMUTATOR AFTER BEING WOUND 


The fixture is removed and the screws tightened to take 
up any space that had been occupied by the shellac. 

The fixture and commutator are then placed in the 
lathe, Fig. 8, being held by bolts placed in the faceplate 
slots and through holes in the fixture. The outside face 
and edge of the commutator are turned and the hole is 
bored. The V-surface of the commutator is also ma- 
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FIG. 12. SLOTTING THE ENDS OF FIG. 1 THE FINISHED KIG. 14. NUMBER OF VARIOUS 



































BARS FOR THE LEADS COMMUTATOR SIZES OF COMMUTATORS 
chined, a gage being used to test the correcthess oO the 7 e second-om ration fixtu e. | >. - almost | lent 
contour. cal in construction with that for the rst operation, em- 

The commutator is removed and an arbor placed in the — ploying a similar cast-iron base and round wipet rated 
bored hole. A nut is tightened, forcing the commutato! by a handle, but has the following differences: The wiper 
against a shoulder on the arbor and holding it securely. A is of one-piece construction, milled with a right angle, 
The outside of the commutator is turned to size, as show! as shown at B. The gage C is milled at D with a slot to 
in Fig. v. hol l the wire, he race k carries a pin that also 

This factor, lias adopted the practice of band nye I a) | iTé Tie \ ( nt ol by Tike 
assembled commutators with a tinned wire over insulati 8 Ka" loop made on the first-opera 
paper. By this method the commutator may be test i? fixture It will also be noticed 

> . . . . . . ° neal . . 
before being placed on the armature. I) Fig. 10 Ss that the § e EF is milled o 
if} ] } ’ , . ; : 
illustrated this operation of winding the wire ov e ; angle. to vive 1 loon the « ed 
paper, One ot the commutators alter being woul - G ‘} Y _¥ sham The wave C is n hat on 
seen in Fig. 11. This commutator is 135% in. in diamet | an angle at F. allow the wir 

1 —— . , 
al has 99 rs k- al KQ2 > 0 reed ¢ ieth past l 

After the commutator has been wound wit the ret i e to take care OT any s 

, es ie ao oa PART T 
ing Wire, the ends of the bars are slotte¢ ror tle 5 HR MAD! i . 6 FT t when completed 1 
as shown in Fig. 12. The commutator is held on an ; wire | t as required. 
| 
and indexed around the various positions with an ind The fixture for operation 3, . 4, ilso of the same 
ine wheel and pointer. With the wheel 1 revolving, the construction as the precedn ( . iploving a cast-iron 
table carrvinge the commutator is fed along the requir hase A and right-anele tool-steel wiper C actuated by 
distance and the ends of the bars slotted. the handle D. The wor hel n the path milled in 
In Fig. 13 is shown a finish-machined comn 


~ otted ready for atta hing to the armature. Tl s 


mutator has 111 bars and is 9°¢ in. in outside diam t « D 
A number of various types and sizes of commutators lc ~ mm >) 
. : | = wv 


are illustrated in Fig. 14. The largest is 13 in. in outsick . 7 z , 
. : - ‘~~ 
diameter and the smallest is 14%, In. ef 
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Hand Wire-Bending 
By Grorce P. BrerrsciuMip 


It takes five distinct operat ons to make from 0.036-i1 ij 
music wire the spring shown in Fig. 1. <A general ‘ 
cles ription of the tools follows: as 





In the first-operation fixture, Fig. 2, A is a ecast-iror a: 
base milled at B for holdiu , ina vise, so that the operator ee 
has free use of both hands to place the work and operat ie. 2 


the fixture. The wire is first straightened and cut o im aff : 
, , . » « ! . = ant itis) & vA 
in lengths of 21% in., then placed in the fixture, one ¢ ~ fm, ' it Fg = 

. . . . - a . H| vy ‘ = 
of which is gaged by the stop (: the other end is located B U ‘o 3 
between the gage D and the pin F, which is a drive fit “= 


in the wiper F’, operated by the handle G. 





After place ing the work as direc ted, operate as follows: FIG FIRS OPERATION FIXTURE 
Draw handle G forward, which makes the wiper // 1 
the wire, carrying it around the pin Z until the handle the raised surface is on the gage plate B, which also 
G completes its movement by bringing up against J, ar carries a stationary pin / that in turn has a milled angu- 
adjustable stop, thereby completing the work, forming a lar surface G a ting as a locating point using the loop 
half-loop at one end, as shown. formed by the first-operation fixture 
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The spring pin F trips to keep this loop against the 
milled surface G and is fixed to the gage B by a No. 5-40 
screw in a threaded hole. While the fixture is similar 
to the second-operation tool, the method of holding the 
work is of interest, as is also the fact that here we have 
a very short bend, which is usually annoying in music 
The handle is rotated until C brings up at the 
The work may be easily 


wire. 
stop, finishing the operation. 
removed by returning the parts to their normal position 
and depressing the pin £. 

The fifth-operation fixture, Fig. 6, in general design 
and construction is similar to the fixtures for the first, 










iy | 


a |) " 
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THIRD-OPERATION 


FIGS. 3 


AND 
FIXTURES 


AND 4, SECOND- 
second and third operations, but the method of holding 
the work is different. A is milled with 
two cuts on the bottom for holding in a bench vise. At 
B is a tool-steel wiper with a lug raised upon it for the 
holding pin F and the center pin @; while C 
plate of tool steel, and £ is a stop that may be made with 
adjustment. 

The method of operating is as follows: Place the work 
with two close coils upon the pin F’, allowing the straight 
end to lie between the pin G@ and the gage plate C. Oper- 
ate as in preceding fixtures until the handle D brings up 
at the stop #. This completes the final bend. The labor 
cost of making this piece does not exceed 20c. per hundred 
for all five operations. 

The fixture shown in Fig. 5 performs the fourth, or 
coiling, operation. The main portion .{ is of cast iron, 
with two columns bored to receive the members B and H. 
B is a tool-steel locating piece carrying the locating pins 


The cast-iron base 


is a gage 
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FE and D, which are made of drill rod. As the work is 
of 0.036-in. music wire and it is desired to wind two close 
coils, it will be necessary to machine the face of B to 
form a cam. The rise must correspond to the thickness 




























FOURTH AND FIFTH OPERATIONS 


FIGS. 5 AND 6. 


of the wire. This can be done by gearing a lathe to cut 
28 threads per inch. HZ is a machine-steel stud actuated 
by the crank J and the handle J and carrying the tool- 
steel wiper C, which is also machined camlike, corre- 
sponding to the thickness of the wire. At @ is a machine- 
steel piece located on the right-hand column and the 
carrier stop F. It will be seen that G can be swiveled 
along the path K, allowing the stop to be advanced or 
retarded, depending upon the temper of the wire. 

The tool is operated as follows: As the wire is deliv- 
ered by the third-operation fixture, the third-operation 
bend is inserted in the path of D so as to engage the 
loop made by the first-operation fixture. * 
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Making the 4.5-In. Howitzer 





SYNOPSIS—lIn this article are described the su 
cessive operations in manufacturing the 4.5-in, 
howitzer cartridge case. The used 
shown set up with the tools as in ope ration, per- 
Detail 
illustrations are also given of the tools and of the 
special equipment that has heen developed to en- 
able the manufacturers to turn out an accurate 


Thus the article is a complete descrip- 


machines are 


forming the various stages on the work. 


product. 
tion of the manufacturing processes followed in 
1 this cartridar case. 


maki 





Under ordinary conditions the manufacturing of war 
munitions calls for exceptional thought and skill, owing 
to the lack both of knowledge and of proper tools. Dur- 
ing the present European War, when a firm has been 
offered an order, time has been at a premium. Often 
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FIG. 1. DETAIL OF 4.5-IN. HOWITZER CARTRIDGE CASE 


special machines could not be obtained, and the lack of 
time has prevented the firm from making its own. 

The Worcester Pressed Steel Co. has had considerable 
experience in making pressed parts in various metals, 
and one would judge that the manufacturing of a car- 
tridge case would be a simple matter for this concern. 
Yet it found some experiments necessary before a case 
to pass the British Government inspection was produced. 
British how- 
75.000 


The company is manufacturing the 4.5-in. 

itzer cartridge case, and the present production is 

per week. The composition from which the cases are 
10% The 


if operations is given in the accompanying table 


copper and 30% spelter. sequence 


made is 


SEQUENCE OF OPERATIONS 
Wash 

* First heading 

0. Second heading 


TABLE OF 
1. Blank 
Cupping 
First indent 


purchased 18 
, 
l 


4. Second indent 21. Final trimming 
5. Anneal and pickle 22. Pierce for primer holk 
6. Flatten base 23. Tapering 
7. First draw 24. Shop inspection 
8. Wash, anneal and pickle 25. Face, square to len 
9. Second draw rough-thread and counter- 
10. Wash, anneal and pickle bore for primer 
11. Third draw 26. Finish-thread 
12. Trimming 27. Finish-counterbore 
13. Wash and pickle 2s. Face inside of boss 
14. Fourth draw 29. Wash 
15. Wash, anneal and pickle 30. Final inspection 
lé. Fifth draw 31. Stamping 
17. Trimming 32. Packing 
*Copyright, 1916, Hill Publishing Co. 


Cartridge Case--I' 


By Roper 


\ AWSON 


Fig. & In 


that the case passes 


A detail ol the ease is olven in 
are illustrated the 
through from the blank till it is ready for packing 


Various stages 


blanks are purchased and measure ove In, mn diameter 


thick. The peration, 


by 0.380 in, next ¢ given as 
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CARTRIDGE 
PART 


1.5-IN CASE 


FINISHED 


VARIOUS STAGES OF 
FROM BLANK 


FIG. 2. 


TO 














FIG THE CUPPING OPERATION 
second in this article, is « . The machine pet 
forming this work is seen in Fig. 5. The punch, punch 
older, bolster and drawing dies are shown in Fie. 4. 
The cupping operation is given in diagrammatical form 


1! Fic. D. During t] eC Various pulp press om rations the 


cases are lubricated with Lub-a-Tube made into a solution 
with the proportio) s of 50 lb. ol th composition to 50 
val. of water. 


The next operation is making the fir-t indent. This 


is done on the press illustrated in Fig. 6. The punch, 
Fig. 7, and the die, bolster and center-section knock-out. 
Fig. 8, are used. The punch is fastened ‘to the punch 


press with a holder, Fig. 5, similar to that for the cup 


ping operation. The first indenting operation is also 


given in diagrammatical form in Fig, 9. 
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; also the punch holder, Fig. 
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METHOD OF HOLDING DIES IN BOLSTER 
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CUPPING PUNCH AND PUNCH HOLDER 
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References—Figs. 3, 
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indenting on 
this second 
denting operation is that a better case is thus produced 
also avoids the use of an extra- 
For this work, the punch, Fig. 
bolster and the center-section knock-out, Fig. 


ing operation is given in diagrammatical form in Fig. 12. 


My 
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CUPPING 





INDENTING OPERATION 
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FIG. 7. THE PUNCH 














BOLSTER AND CENTER-SECTION KNOCK-OU" 





11, the die 
8, are util- 
The second indent- 
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Th next process 1s annealing al | NeKlnNgG the part 
They are placed on trays and slid into a crude-oil ove 


Fig, 13. Three such ovens are provided at the factory 





ae 
Meg - > ’ rm 
ae =i — >>) be placed. Ihe ovens are kept at a temperature of 1,250 
——— } ’ ‘ - _ 
== aeg. I’., and the Cases are left n th ovens of MIN, | 


m 


\ 


~ 
‘ ——— as ] 
¥ —— nneaiing operation Is conducted so that a pan 


' _ SSSSS—_— . 
ee. ' A moved from the rear of the oven ¢ % min, As t 


Se 





a | Se A pan is removed, another is placed at the front of the 
Sass ae , 
his procedure ena les the wii Ing operatiol 
FIG. 9. OPERATION 3: FIRST INDENT 
Machine Used Toledo 18-in. stroke 
Production—500 per hr 
Pressure 400 tons 





References—Figs. 5, 7, 8 and 9. | 
< —— \ — 
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| = rh =. -—_ 
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FIG. 12. OPERATION 4: SECOND INDENT 
4 Machine Used—Toledo 26-in. st 
Production 150 per hr 
Pressure 100 tons 
References—Figs. 5, 9, 11 and 12 

















FIG. 10. SECOND INDENTING OPERATION 
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FLATTENING THE BASE OF THE CASE 


























13. ANNEALING TANKS FIG. 14. WASHING AND PICKLING TANKS 
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to be a continuous one. The three ovens anneal 11,000 
cases in 24 hr., requiring 504 gal. of oil. 

When the pan has been taken from the oven, the cases 
are quenched in cold water. They are then conveyed, 
by means of a 1,000-lb. air hoist, to the pickling tanks, 
Fig. 14. The solution consists of one part sulphuric 











FIG. 19. FIRST DRAWING OPERATION 
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FIG. 20. DRAWING PUNCHES 























FIG. 21. OPERATION 7: FIRST DRAW 


FIG. 17. BOLSTER FOR BASE-FLATTENING DIE Machine Used—Toledo 8-in. stroke. 
Production—900 per hr. 
Pressure—100 tons. 


References—Figs. 5, 18, 21 and 22. 
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FIG. 18. OPERATION 6: FLATTENING BASE 


Machine Used—Toledo 8&-in. stroke 


Production—-1,100 per hr. 
Pressure 100 tons 
References—Figs. 5, 16, 17 and 18. 





acid to ten parts water. The cases remain in the pick- 
ling tank about 5 min. The parts are then carried to 
the punch press, Fig. 15, where the base is flattened, so 
that the cases will present a good surface for the first FIG. 22. 
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SECOND DRAWING OPERATION 
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drawing operation, in which the punch and die, Fig. 16, 
The die is held with bolts on the bolster, Fig. 


The 


are used. 
17. The punch is placed in the holder, Fig. 4. 

















FIG. 23. OPERATION 9: SECOND DRAW 
Machine Used—Bliss 12-in. stroke. 

Production—550 per hr. 

Pressure—75 tons. 


References—Figs. 5, 18, 24, 25 and 26. 




















ANNEALING OPERATION 

















FIG. 26. THIRD DRAWING OPERATION 
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operation is also given in diagrammatical form in Fig 

















18. 

The case is now ready for the drawing operations. 
The first of these is performed in the punch press, Fig. 
19. The drawing punches, Fig. 20, are fastened to the 
machine by the punch holder, Fig. t, The die is illus- 


trated in Fig. t. It is held in the bolster, Fig. 17. The 
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FIG. 27. OPERATION 11: THIRD DRAW 
Machine Used—Bliss 12-in. stroke. 
Production—550 per hr. 
Pressure—75 tons 
References—Figs. 5, 18, 28, 2! 



































CASE-TRIMMING LATHE 







FIG, 28 


Cutter(T0M STFFL) 
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FIG. AND CUTTER FOR TRIMMING 





MANDREL 
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Fig 21. 


caustic soda 


operation is shown in diagrammatical form in 






The eases are washed in a hot-water and 





solution for about 1 min. They are afterward annealed, 





quenched in cold water and pickled in a similar manne 






to that described for operation 5. 
The parts are then conveved to the machine, Fig. 
for the The punch, Fig. 20, inserted 
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Ps an ond draw ing. 
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in the holder, Fig. 4, and the die, Fig. 4, held in the 
bolster, Fig. 17, are the tools for this second drawing 


cases are then washed, annealed and pickled 


operation, which is seen in diagrammatical form in 


23. The 
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FIG. 30. DETAILS OF TRIMMING LATHE 
a manner similar to that described in operations 5 and 8 
and shown in diagrammatical form in Figs. 24 and 25. 
The next operation, the third drawing, is performed 


tools are a 
Fig. 4, 


tration of 


The 


Loa di 


illustrated in Fig. 26, 


on the machine 
punch, Fig. 20, a punch holder, Fig 


Fig. 17. A dia 


operation appears in Fig. 27. 


and a bolster. erammatical illus 


the 


The cases are then trimmed to 3°-in. long in the 
lathe shown in Fig. 28. The case is held on a east- 
iron chuck that is made with its leneth to suit the case 


lL disk. 
spindle 


tool-ste: 
to the 


this chuck is a 
attached 


to be trimmed. Back of 


The chuck, disk and shank are 


MAC 





of the 
on 


is slid against it: 
tool-steel disk 


ened 





FIG. 31. OPERATION 12: TRIMMING 
Machine Used- Special high-speed lathe. 
Production 0 per hr. 
References Figs 32 and 33. 
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lathe. 
the cross-slide. As 
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The circular cutter is operated by a handle 


the case is revolved, the cutter 


and as the case is held against the hard- 
, the 


edge is trimmed off smoothly. 
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ical 
and pickled, 
next 
performed 


FIG. 


Details of the trimming tools are 
30. This trimming operation 
in Fig. 31. 


form 


The 








32. FOURTH DRAWING OPERATION 

Figs. 29 and 
is shown diagrammat- 
The cases are washed, annealed 
as previously described. 

operation is the fourth drawing, which is 
in the punch press, Fig. 32. The tools for 


given in 
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this operation are the punch, Fig. 20, punch holder, Fig. 


4, die, Fig. 
tion 
cases are wash 


la 
is seen in 
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nd bolster, Fig. cas 


diagrammatical form in 


<d, annealed and pickled, as 








Ba 


FIG. 3 
Machine Used 
Production 50 
Pressure—7 
References 
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Figs 
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FIG 
Machine 


Production 150 
Pressure 60 tons 
References—Figs 
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OPERATION FOURTH 
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FIG. 34 





described, with t 
is only 20 min. 





The cases are then ready for the fifth, or final, draw- 


} 
nowh 


ing operation. 








FIFTH DRAWING OPERATI 
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he exception that the tir 


This is performed in the mach 
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in Fig. 34. 


viven in the following illustrations: Punch, Fig. 20: 
punch holder, Fig. 4; die, Fig. 4, and bolster, Fig. 11 
A diagrammatical illustration of this operation. whi 


completes the drawing work performed on the 


case, 1s given in Fie. 3D. 
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Some of the Work Required of 


an Aeroplame Mechani 


By Frank C. Ilupson 

The tremendous activit h acronautics on the other 
side and the probable increase in the numbers of flving 
machines in this country in the near future open up 
the question of securing mechanics familiar with the so 
of work necessary in loo after aéroplanes in com 
mission, as well as the kind of men needed in buildi 
the machines. While it will pr lv be some time befor 
we have any large number of commercial hangars it 
the same way that we n ive commercial irages 
there will nevertheless be a « ind for mechanics w 
understand th keeping ot aere ines mn tlving orc 

r like all kinds of machinery the req re attent 
to keep them at their best a1 to ! e them as sats 
s possible. 

As far as the motor is concerned, it is of course t 
ume In principle a he le motor, the deta 
of construction adopted ith t 1 rs being as 
ject for study hy ambitious 1 i! is In the cast 

e automobile. 

In caring for tl roplan ’ is well as the irl 
ous appliances 1 hecol part of its equipment, 
ew s estic mia These will includ 
most the ha ng of 1 Wil r Va is « trols ai 

worts and the met | electrical « 

I r sea t : ( r electrical ap 

tus ly { t sa ul s} 
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and other di : 
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1 the cut is ] ‘ th « e hel malty 
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e eut ne int cents own, Ir , re 
r lt of not soldering. The end 1 was }) 
S ered Then the cabl was cut at B, and t 
tly untwisted clear to tl soldered end. a 
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the wire, it is advisable to slide the outer covering back, 
if it is of a sufficiently loose weave to allow this. Then 
trim off the inner insulation, exposing the bare wires, as 
at A, Fig. 3. These wires are divided about equally, as 
shown; the small contact washer, seen in section at C, 
Fig. 4, is placed between the two grooves, and the wires 
are carefully twisted on both sides of this ring, as at A 
and B, Fig. 4. The wire fits down into the groove; and 
after the wire is covered with some good noncorrosive 
soldering paste, the groove is filled with solder from a 
The wire on both the 
ring is also soldered fast. Then the surplus wire at 
the outer end is cut off as close to B as seems advisable, 
leaving a good substantial terminal. Care should be 
taken not to use much solder, as it may make a 
lump on one side of the ring or fill the hole. In case 
this is done, however, it can be drilled out with a little 
care. Then slide the cover back over the wire and tape it. 

Another form of electrical connection is illustrated in 
Fig. 5, where the ends of the fine wires in the cable are 
twisted together and soldered to one side of a regular 
copper washer A. This should be substantially done at 
the joint B. Taping is very necessary at all joints, not 
only on account of the electrical contacts, but to keep 
out moisture, This is particularly true in the flying boat, 
or hydro-aéroplane, for the salt water is thrown to a 


properly heated iron. sides of 


too 


considerable distance in rough or stormy weather. 


ELECTRICAL-WIRE JOINTS 


Fig. 6 is a diagram of the regular electrical contact, 
generally known as the Western Union splice. As can 
be seen, both wires are bent at right angles and then, 
instead of heing doubled back on itself, each end is 


This makes a 
soldered, 


Taping is done in all eases. 


wrapped carefully around the other wire. 
contact. It carefully 


to insure a good connection. 


long, strong should be 


Heavier wire connections for stevs and for the various 
controls are made as in Fig. 7. Here the end of the cable, 
which has been previously soldered to prevent fraying, 
is bent around the eve A > the brass sle ve B, whi h las 
previously heen slipped on the wire, is slid down over 


the main wire and the end that has been bent around thx 
eye. Sufficient room is left to be doubled 
back on the outside of the sleeve, either in the posit on 


for the end C 


shown or so as to form a sort of tviangle over the con- 
nector. The whole thing is. then carefully soldered to 
prevent any slipping and also to keep moisture out of 


the joints. The solder should extend around the eve 
and avoid all possibility of the rope, or cable, pulling 
out of position. 

Another and somewhat similar method is illustrated at 
A, shown in Fig. 8, instead of the the 


two parts of the cable are tightly wrapped together with 


where sleeve, 


a strong iron galvanized wire known as “safety” wire 
and the whole thing carefully soldered. In this case no 
end is shown doubled back, but this form of fastening 
is only used when it is necessary for the rope to pass 
through some opening close to the eve. It is always pre- 
ferable to double the end back and solder it in either 
case. Safety should always be the first consideration. 
TURNBUCKLES AND SAFETY WIRES 

Fig. 9 shows a form of turnbuckle that is commonly 
used in keeping guy wires at the proper tension. The 
ouly unusual features are the pin hole in the center and 
the safety wire that is run through the hole and wrapped 
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around the body or else taken to the other eye, in order 
to prevent the joint buckle being turned accidentally or 
otherwise so as to disturb the adjustment of the tension. 
Another and shorter form of turnbuckle is seen in Fig. 
10. Here the right- and left-hand threads telescope. 
The connection shown in Fig. 11 is a form of safeguard 
and is largely used on all controls, such as the ailerons, 
or balancing wings, the elevating and depressing planes, 
or “flippers” as they are commonly called, and the steer- 
ing rudder. The usual form of connection is illustrated 
at A. At B is an additional connection, carefully soldered 
in place on the extra wire cable C. This goes over and 
around the two controlling arms, but is not drawn taut, 
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SOME OF THE WORK OF AN AEROPLANE MECHANIC 


In case of breakage of the direct wire, 
occur at £, the auxiliary wire C 
takes up the load and allows the machine to be handled 


as Call he 


seen. 


which is most apt to 
safely, even though the control wires are somewhat slacker 
than under normal conditions. 

These are only a few of the points to be considered, 
but they will give mechanics who are interested in en- 
tering the field of aviation some idea of the kind of skill 
and knowledge required. It is extremely interesting 
work, and there are likely to be many opportunities within 


the next few years. 


A Soldering Aink 


I have just run across a scheme to help in soldering 
It is new to me and may be to others. As everyone 
knows, steel will rust after it is soldered, if not thoroughly 
cleaned. The scheme is to prevent this action. 

Most small shops have a soldering iron and a jar of 
acid for odd jobs. Keep some soda water (washing soda) 
alongside the acid, and either dip the work into the soda 
or swab it off with a brush or cloth. My work is small, 
and I have two 8-oz. screw-topped bottles—one acid, 
the other soda water—both set into one block of wood. 

I have been using this outfit for two months and 
have had no trouble with rust. 





W. B. GREENLEAF. 
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Handy Tolerance Dial 


Some time ago, when I was employed on automati 
machinery, I had occasion to use the tolerance table quite 
often. To save time, I made a table in the form shown. 
It is compact, as can be seen, and is very handy to have 
on the board. 

The dial A is composed of tolerances for push, drive and 
force fits for shafts, or the male fits, and for holes, or the 
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DIAL Cc 
A HANDY TOLERANCE DIAI 
female fits. The dial B is made up of tolerances for the 
lifferent grades of running fits for the shafts, or the male 
members, and decimal equivalents for fractions of an inch 
to sixty-fourths. XY running fits, on dial C, are used 
for engine and other work where easy fits are wanted; 
) running fits are suitable for high speeds and good aver- 
uge machine work; Z running fits are for fine tool work. 








With a 


Punch 


Dial B should be pasted on the back of dial A. 
sharp knife cut out the slots in the dials C and D. 
out the small center circles and with an eyelet or paper 
fastener assemble the dial )) on the dial A and dial C 
on dial B, 

The method of using the dial is simple. For example, 
if it is desired to find the tolerances for a 15-in. shaft 
turn the dial )) so that at the 
2. Under “Holes” 


that is to run in a bearing, 


end of the slot, on dial A, is found 1 
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FOR VARIOUS TYPES OF FITS 
on dial PY) are the high and low limits, which are in this 
+ O.O007F ze 
CASE s I'he diameter ol The pearing would 
O OOO? 
1.6257 in. ‘ 
read _ —, For the shaft. turn to the kind of fit 
1.6248 in. 
wanted. which is in this case a Y running fit. As befor 
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with the slot at 144-2 under “Y Running Fit” on dial C, 


ig-* 
—().0012 


we find Therefore, the diameter of the shaft 


—0,0025° 

1.6238 in. 
would read - er . 
1.6225 in. 
The tolerances for the other kinds of fits are derived 
The tolerances for the holes are always 
regardless of the kind of fit wanted. 

L. C. ROBERTSON. 


in the same way. 
found under “Holes,” 


Nyack, N.Y. 


Reducing Cost of Tim-Cap Dies 


The cost of maintenance of dies for caps that are sold- 
ered on the top of tin cans after filling can sometimes be 
in the Fig. 1 
the die and punch with the forms, ete., in place. 


are shown 
As will 


the punch and forms were made all in one 


reduced following manner: In 
be seen at A, 
The cutting edge, at 7, has about ;', in. for grind- 
The punch A is thrown 


piece. 
ing off as the punch becomes dull. 
iway when this grinding a!iowance is removed. 

The way to overcome this waste is shown in Fig. 2 at D. 


(he form is made from a suitable piece of die steel tem- 
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BUILT-UP CAP DIES 


nered. The cutting edge is made as shown at F, is 
screwed down on PD), ground to its proper shape and size 
ind is used until it wears down ;/¢ in. 

Then it is taken off, and a packing washer @ is placed 
tinder it, screwed up tightly again and reground to size 
and shape. The process is kept up until the cutting edge 
s worn down so far that the threads do not take sufficient 
hold to withstand the stresses. It is then thrown away and 
i new cutting edge made for the same form block D. 


Freehold, N. J. S. CRONK. 


Nicking a Round File 
When filing out holes with a round file, there is a ten- 
leney to push the file too far in, so that it catches on the 


large diameter. 


= . en ee ee irr stomatal 


NICKING A 


By grinding a nick or groove around the 


pi RP 


ROUND FILE 


file at the point of largest diameter that will go through 
the hole easily, this catching is avoided, and the nick also 
it easier to handle 


ucts as a stop. This will not only 1 


MACHINIST Vol. 45, No. 1 
the file, but it saves considerable breakage, due to an unin- 
tentional side pressure in withdrawing the file from the 
hole. 

This method is also useful in filing a form tool, as by 
measuring the diameter carefully and grinding the nick 
at the proper point, care in filing will give a fairly accu- 
rate radius. James McIntyre. 
Bridgeport, Conn. 


a) 


Grinder Dog for Tappet Studs 


The tool shown has nearly doubied production on this 
operation. It will be seen by referring to the stud to 
be machined that no center could be used on the large 
The gripping is done by three rollers on a cam 
The three springs at A in the light plate keep 


end. 


surface. 





GRINDER DOG 


FOR 


VALVE TAPPET STUD 
the rollers out against the cam surface. The spring at 
B tends to rotate the rollers. Owing to the small amount 
of stock left for grinding—0.0009 in.—the stud had to 
be accurately centered in order to clean up. 

Kenosha, Wis. Baxter W. GEORGE. 


Lathe 


ing 


and Mandrel for Rough- 
4.5-Im. Shell Forgings 


The mandrel shown in Fig. 1 is used on heavy 30-in. 
lathes for rough-turning, cutting off the open end and 
facing the base of 4.5-in. British high-explosive shells in 
one operation, using four tools. The output is 10 per 
machine per hour. 

The body of the mandrel is of soft steel well case- 
hardened. 
and the sleeve and shell collar are left soft. 
drel is driven by the square, which fits into the driver 
attached to the faceplate. The cutting-off and facing 
tools are both carried at back on a slide B and are oper- 
ated by a cam plate attached to the carriage, as shown in 
Fig. 2. This cam plate works against a roller that moves 
the back slide forward the proper travel to face and turn 
the shell. The back slide B is carried on a strong frame 
A that straddles the carriage and is securely fastened to 
the ways of the lathe, as shown. 


The driving dogs are of hardened tool steel, 
The man- 
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The two tools for turning the shell are held in a casting ing—conveying information. The draftsman’s informa- 
on the regular tool slide of the carriage and are set tion to the machinist may have had many sources, but 
to a gage each time after grinding. The cutting-off the drawing is the vehicle by which it is conveyed, — 
and facing tools at the back are set in the same manner. as the teacher’s lessons are the vehicle by which knowledg 
One important feature of this outfit is that the stresses is diffused among the students. 
set up by the turning tools in front are balanced by Yet we find, unfortunately, that much of the infor 
those set up by the tools at the back. This construction mation given by the draftsman to the pattern maker and 
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FIG. 1. MANDREL FOR HOLDING 4.5-IN, HIGH-EXPLOSIVE SHELLS 
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FIG. 2. DETAILS OF THE SHELL-ROUGHING LATHI 
prevents the shell from being torn out of the center under machinist is of an unworkable kind. We see drawings of 
heavy cutting stresses, castings that cannot be cast, other drawings of casting 
Another very important feature is using the cam that can be made at great expense with the combined 
arrangement for moving the back slide. There is no — skill of the pattern maker and molder. I feel ashamed 
chance of destroying the tools or the mandrel by th ol my own work mn this respect. So often the patter 
operator’s failing to throw off the lateral feed of the maker has pointed out how a piece can be more simply 
carriage at the proper moment, because as soon as the made without sacrif ne al necessary eature, I thank 


roller attached to the back tool slide arrives at the top the patte rn taker, ¢ har ure the drawl vs and wish | knew 
of the incline on the cam plate, it remains stationary, more about molding 


as that is the limit of its travel, and the cam plate moves The blunders made by draftsmen who are not machin 
forward with the carriage without further moving of ists are more serious than those made by the draftsmen 
the back slide. H. P. Hoaa. who are not pattern makers. A good pattern maker will 
Brantford, Canada. always tell a reasonable draftsman what changes In a 
¥ drawing will make the piece easier to mold. There his 


° ° ° ‘esponsibility c ds 
The Advantages of Machinist - : : i . i Oe no rear ya oe 
Draftsmen Machine, The trouble Is SeTIO =. lt Is as Cusy os ( tl To 


Why do not more machinists become draftsmen ? One change the drawing, Dut that does not change the cast 


would think it as natural and necessary for a drafts- ng. This is where the 
His Work, Considered: merely as a drawing, may 


machinist draftsman shows his 


man to have been a machinist as for a teacher to have alue. 
gone through the experience of being a s holar. The be lacking in some wavs: his developments of curves and 
parallel drawn between the teacher and the draftsman intersections of surfaces may be defective, but the parts 


is not so inapt as it at first appears. Both are instruct- he has drawn can always be machined and usually 
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an easy manner. Moreover, his views will not be crowded 
with dimensions that are of no earthly use, and the dimen- 
sions that are there will be given from surfaces that the 
machinist will measure from. No matter how many 
years’ experience a draftsman has had, he will, unless he 
has worked in the machine shop, give some dimensions 
that are not and others from surfaces that 
cannot be reached with ordinary measuring tools and 
must be figured from some other surfaces by the machin- 


hecessa ry 


ist himself. 

The machinist draftsman has actually built machines. 
He knows how important it is to avoid interferences, 
how much allowance should be made for fits, what di- 
mensions should be in decimals, which surfaces to ma- 
chine and which to leave unfinished, what parts should 
be hardened and how hard they should be. The non- 
machinist draftsman either does not know these things 
at all or knows them only in a second-hand manner. His 
knowledge is confined to what he reads or to what men 
tell him, and the source of this information is the ma- 
chinist. He is, in a manner, wearing the clothes the 
machinist has cast off. He can make a good picture. 
Granted; but the art of picture writing is not so dif- 
ficult after all. The Egyptians did pretty well at that 
kind of writing, Moreover, the value 
the the 
information. 


also the Indians. 


of a drawing does not consist in neatness of 
work, but in the accuracy of the 

The art of making a good mechanical drawing from 
The draft- 


the 


information given is not difficult to acquire. 
ing work on a drawing does not call for one-tenth 
skill and knowledge needed to build the machine. 1 
should rather have on the “board” a man who has worked 
six years as a machinist and six months as a draftsman 
than one who has worked six months as a machinist and 
six years as a draftsman. 
Leaving plain drafting and entering the field of de- 
sign, the machinist draftsman has it all his own way. 
He can usually “see” in his mind just how the machine 
should be, before he puts pencil to paper. The drafting 
to him is only the working out of main dimensions, cal- 
culations for loads, and weights, the 
filling in of details and the arrangement of parts to avoid 
In this field and especially in tool design 


velocities, areas 
interference. 
ihe nonmachinist is so heavily handicapped that only the 
smartest men can hold their own. And I have found 
that even the clever men are left far behind in the matter 
of time. The man who has built machines in the shop, 
often without drawings, can build them in his mind at 
any time and place. He needs no paper and pencil ex- 
cept for memoranda. 
Mr. Machinist, get into this field; you are needed. 


Brooklyn, N. Y. F. J. Banger. 


Repairing the Smoke-Stack 
of a Destroyer 


From time to time I notice descriptions in the Amer- 
ican Machinist of schemes that have been tried and proved 
successful in repair jobs. I recently saw an account of re- 
forming a smashed pipe. In order to show to what extent 
the same scheme has been successfully carried the follow- 
ing experience may be of interest. In January, 1912, 
when the Atlantic fleet was maneuvering off the coast, a 
severe storm was encountered that scattered the fleet of 


lestrovers badly. All had interesting ta'es to tell after 
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the storm was over and the fleet finally reassembled at 
(iuantanamo Bay, Cuba. During the storm No. 4 smoke- 
stack on the destroyer | commanded was so badly smashed 
that we could not use the boiler. Such a job would ordi- 
narily have been considered beyond the capacity of a de- 
strovers crew. 

Qn our arrival at Guantanamo Bay the ship 
secured alongside one of the docks, and a number of old 
5.-in. bolts were obtained. The heads of these bolts were 
finished bright, and a row of them was soldered in the bot- 
tom of the deepest dent in the smoke-stack. An old piece 
of 1-in. flat iron picked up on the beach was then drilled 
with a series of holes spaced to fit the positions of the bolts 


Was 


soldered to the stack. 

After this piece of iron had been slipped over the bolts, 
nuts were put on all, forming a makeshift arrangement for 
A strap 
was placed on a pile on the dock, and a double purchase 
was led from the strap to another one secured to the flat 
iron bar. Four good seamen then hauled away on the 
purchase, and with the blacksmith tapping the metal ad- 
jacent to the bolt heads that part of the dent was pulled 
out. 

The bolts were unsoldered from their position and 


transmitting a pull to all bolts simultaneously. 


shifted to one near-by and the entire operation repeated. 
\ templet of sheet metal was cut to the curvature of a 
good smoke-stack and was used as a guide to re-form 
The job was completed after a few 


the smashed one. 


days’ work, and then the inside casing of the stack was 
hammered out into place by lowering men down into the 
stack 

‘Lhe re-forming was so neatly done that, when a coat of 
paint was applied, it was impossible to see that the stack 
HELLWEG, 
S. N. 


had ever been injured. | i A 
Lieutenant-Commander, U. 
Indian Head, Md. 
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Micrometer Ball Anvil 


The illustration attachment made of thin 
spring steel, for holding a ball on the anvil of an ordi- 


shows an 





BALL ANVIL MICROMETER ATTACHMENT 


nary micrometer. If a 14-in. ball is used, the hole in 
the attachment should be 0.230 in. in diameter. 
Eric H. SUNDKVIsT. 


New Haven, Conn. 
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Finding Surface Speeds for 
Machinery 


Mr. Josselyn’s plan on page 854, Vol. 44, relating to 
surface speeds for machining, is very interesting and 
relieves the operator of some of the trouble of figuring 
speeds. THlowever, for checking by the foreman the ma- 
chine must be stopped and the calculation made. This 
takes time and would not be satisfactory to either the 
foreman or the workman. 

In teaching lathework I find the accompanying table 
very convenient and satisfactory in getting the students 
to use the proper speeds. This table was made large 
enough to be easily read 20 ft. away. 

As the diameter of the work can be judged closely 
enough without measuring, a glance at the speed table 
and the machine speed tells instantly whether the speed 

CUTTING SPEEDS FOR 13-IN. WILLARD LATHE 


Revolutions of Lathe Spindle per Minute 


First Second Direct 
Back Gears Back Gears Connected 
Cone Slow Fast Slow Fast Slow Fast 
© pabecuaesa cee ean 32 40 90 108 265 315 
7 éteausavaeenes une 4s 56 124 150 380 460 
3 68 &2 176 220 535 650 


Cutting Speeds in Feet per Minute, %-In. Depth of Cut 
c Materia! . 
CastIron Soft Steel Hard Steel Krass 
High-speed tool steel... 35 40 25 65 
Revolutions per Minute for Above Cutting Speeds 
(Use 4 of these speeds for carbon-steel tools) 


— —_— Diameter- - 

1%, 34 l 1? 2 2% 3 $ f 
I 6 oo aki he 268 178 134 89 67 5: 45 33 27 
ft OS errr 306 203 153 102 76 61 51 38) 30 
Hard steel ......cc- 191 27 95 63 48 38 32 24 19 
ERE a ---- 497 330 258 165 124 100 83 52 «50 


The cutting speed is governed principally by the hardness 
of the metal to be turned; the kind of steel of which the 
turning tool is made; the shape of the tool and its heat- 
treatment; the feed and depth of cut; the cooling medium 
used, if any; the power of the machine; its design and condi- 
tion. Asa general rule the tool should stand up from 1 hr. to 
1% hr. before regrinding. 

Is right or not. The workman has no excuse for not run- 
ning at the right speed, and the foreman has no difficulty 
in checking the speeds. 

Where a number of makes of machines are used, 
these speed tables could be hung directly over the ma- 
chines. The speeds on the table are slower than regular 
shop practice, but are fast enough for beginning stu- 
dents. S. V. Bryanr. 

Seattle, Washington. 
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Best Way To Do Certain Things 


In my opinion both Mr. Herz, on page 297, and Mr. 
Poland, page 35, Vol. 44, have missed the best way to 
discharge collets and cutter shanks from spindles. Taking 
Mr. Herz’s case first and referring to the drawing on page 
297, it is clear that the whole thrust to push the cutter 
out is taken by the point of the small setscrew that fits 
in the split ring. This is hardly good design. 

Mr. Poland’s differential-screw arrangement of the 
drawbolt is powerful, but crude. It also possesses the dis- 
wulvantage of having the threads directly in the spindle, 





and these threads are subject to wear. Owing to the 
possibility of getting a big pull on the cutter when draw 
ing it up, the pressure on these threads is considerabl 

Suppose now that instead of either of the methods pre- 
viously submitted those shown in the sketches are studied 
These arrangements are free from the objections of hav- 
ing small wearing surfaces or screw threads working di- 
rectly in the machine spindle. The drawbolt, on being 
backed out of the shank, moves up againet the cap ot 
thrust nut, since the thread on this is the opposite hand 
to that on the drawbolt. The cap or thrust plug tends 
to get tighter on the main spindle, and the drawhbolt 
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FIGS. 1 AND 2 DISCHARGING CUTTER SHANKS AND 
ARBORS FROM SPINDLES 
pushes the cutter or shank out. Should the cutter stick, 
a light rap on the head of the drawbolt will always loosen 
it after the drawbolt has been backed up so as to exert 
a discharging force. This light rap may be given with 
the wrench used for tightening or loosening. When ther 
is ample metal at dimension .1, the design shown in Fig. 1 
is used: when there is not much metal at .1. Fig. 2 is used. 
On set-ups where the tools have to be constantly 
changed. either one of these methods has conclusively 
proved good, Ror wo V. Hove HINSON 
lronton, Olio. 
= 
Some of the Troubles of a 
—_ . 
Small-Shop Foreman 


1 was interested in the remarks of Mr. Billton, on page 
860, Vol. 44, on the troubles of a small-shop foreman. This 
is the line of talk you hear from about 75 per cent. of 
foremen—namely, that the management seems to take 
pleasure in refusing to buy things that are necessary 
Now you will notice that some foremen in all shops 
seem to get about what they want. If vou will examine 
those Cases, you will find that those men use a great deal 
of tact and diplomacy when they ask for any new machine 
for their department, backing up their requests with 
logic that appeals to the “Old Man.” 

On the other hand, the undiplomatic foreman goes 
without sometming he needs until he has developed a good 
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big grouch. Then he goes at the “Old Man” with a 
club. If the foreman does not get what he wants he gen- 
erally says, “Well, do as you —— please about it; I can 
stand it if you can.” Most managers are human, and | 
have never yet found one that would not, if properly ap- 
proached, grant a request or else give a perfectly satis- 
factory reason for not doing so. 

One thing I have noticed—the “Old Man” has pretty 
good judgment, which is borne out by the fact that he 
is where he is. WILLIAM SUNDAY. 


Rochester, N. Y. 


Laying Out BlanKing Dies 
Referring to Fig. 5 of the article by W. B. Greenleaf, 
page 896, Vol. 44, I believe stock may be saved if the strip 
is simply turned over and run through the second time, 


a 


\ SUGGESTION FOR SAVING STOCK 


as shown herewith. It may be that the grain of the stock 
would render punching, as shown on the edge of this 
sheet, undesirable; but this point is not clear from the 
article. F. B. Rives. 
Hartford, Conn. 


Magnetic Screwdriver 


Bridgeport, from where James Me Intvre writes about 
t+, has been the 
while 


a magnetic screwdriver, page 729, Vol. 
birthplace of similar tools. About six months ago, 
there on an outside job, the men with me made several 
such tools, their first being practically like Mr. MeIntyre’s. 
It did not come up to expectations. The exposed contact 
sometimes caused the circuit to be closed accidentally when 
the screwdriver lay around, and this put the battery cell 
out of commission. The hard-steel bit, after being mag- 
a certain amount of magnetism and is 


The screws 


netized, retains 


soon transformed into a permanent magnet. 





A MAGNETIC 


SCREWDRIVER 


stick to the bits at undesirable places and at undesirable 
moments, causing considerable trouble and annoyance. 


The men afterward made up very heavy bits and held 


them in a wire coil under current, tapping the _ bits 
slightly, to speed the magnetizing process. ‘To prevent 


the screws from sticking to the sides of the now perma- 
nently magnetic bits, these were covered with a fiber tube, 
Which was strengthened on the inside by a brass tube, as 
An iron tube on the inside 


the illustration. 


shown in 
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proved to be a failure, as the magnetic flux then did not 
pass through the point of the screwdriver, but came out 
of the edge of the iron tube. 

Taught by experience, I have personally not much use 
for magnetic screwdrivers and think a chunk of beeswax 
on the head of the screw as good as anything. 

Brooklyn, N. Y. JAN SPAANDER. 

Mr. MeIntyre’s magnetic screwdriver, on page 729, 
Vol. 44, reminds me of a kink that I have used where | 
have had difficulty in placing screws with my fingers on 
account of limited room. By simply drawing a common 
screwdriver across a magnetic chuck two or three times 
with the switch thrown in I have placed screws as large as 
%exll4 in. Of course, I placed a piece of thin cardboard 
on the chuck before drawing the driver across, so as 
not to seratch the face of the chuck. 

Speaking about magnetic chucks makes me think of 
another kink that perhaps is not commonly known. In 
grinding close work sometimes a piece will come 0.0001 
in. or so thin on one end. This can be remedied by 
making a line with a soft lead pencil under the thick 
end of the work on the chuck. J. C. STUART. 

Hartford, Conn. 


os 
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Drilling Central Crossholes 
im Round Bars 


Will Mr. Dawson, who on page 857, Vol. 44, described 
a method of drilling central tell how he 
overcomes the difficulty caused by the drill, when it breaks 
through, pushing out some little chips of metal, making 
it hard the work. In a similar ease both 
the hole and the work were badly scored. 

[ would suggest a slight improvement. Simply cut a 
to admit a file to remove the 
This jig would be more useful 


crossholes, 


to withdraw 


sroove under the hole A 
chips, as shown in Fig. : 
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METHOD OF DRILLING CENTRAL CROSS 


HOLES IN-ROUND BARS 


IMPROVED 


if the holes A and B were made large enough to accommo- 
date standard slip bushings, the hole B to receive a bush at 
each end: or the jig could be made as at Fig. 2, with 
one bushing only, at B, supporting the work. 
Manchester, England. Francis W. SHaw. 
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Successful Suggestion System 


I read with interest Mr. Tewksbury’s article on a 
“Successful Suggestion System,” and I would say that 
he owes his success with the system to the advertising 
that he carried on in connection with it. 
proof that advertising pays. 
he has had 15 years’ experience with unsuccessful sug- 
gestion Would it not be of interest to the 
readers of the American Machinist to hear of 


He begins by saving that 


systems. 
some of 
his failures ? 

I am wondering what kind of success Mr. Tewksbury 
would attain if he gave a certain per cent. of the savings 
the employee had made instead of tokens such as watches 
and rings. Understanding human feel J 
do, [ cannot see how anyone can make a suggestion that 
will save $6,700 in one year (Mr. Tewksbury’s figures) 


nature as | 


for a firm and be satisfied when he is handed a watch or 


a ring for so doing. 

Of course, these tokens are nice things to have. but 
after all it is money we most desire. 
acquire money will make a man think when everything 
else fails. J. C. Sruarr. 

Hartford, Conn. 


The eagerness to 


"9° 


Making and Testing a V-Block 


Making and testing a V-block as described by Mr. Rem- 
acle, page 717, Vol. 44, is a good method, but I would sug- 
gest a change in the design if it is to be used on precision 
work, as it is often desirable to grind two or more sides 
at the same setting—for instance, a gage like Fig. 1. This 
could not be ground in the block described without chang- 
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V-BLOCKS 


THE WORK AND THE TWO 


Atte 
Fig. 2 


with tl 


ing the setting, which would give a chance for error. 
discarding this kind of 


We then found that 


block we made one like 


tightening the screw even 


fingers caused distortion enough to show an error in 

work ground. So this was also discarded, and a blo 

as shown in Fig. 3 was made. No difficulties have bee: 

experienced since. J. C. STUART. 
Hartford, Conn. 


Imspection of Castings 


I am led to ask a few questions after reading the artic! 
by Mr. Nourse, page 648, Vol. 44. He “All castings 
must check reasonably close to the dimensions on th 
lrawings.” Having had 
that officials draw up specifications to govern the suppl) 


Says: 
experience in the way 


some 


ind inspection of materials, etc., for a government di 
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It is one more 





partment, I have noticed how excessively fond they are of 


the words “reasonable” and “reasonably.” In one such 

specification, which consisted of only three short para- 

graphs, the words appeared no less than eight times. 
Now this may do for a government department, but | 


consider that such terms as “reasonably close,” which are 
as meaningless as “dead accurate.” could be eliminated 
with advantage from the vocabulary of a live inspection 
If not, then we need not go to the trouble 
We can simply fig- 


department. 
of fixing limits on any of the work. 
vre up, say, a shaft as being 114 in. in diameter “reason- 
ably close”! 

We have, however, been brought to see that a variation 
may exist between pieces of work without being detri- 
mental to the function of the pieces, and these variations 
This 


why not express in the same definite terms the 


are now expressed in definite terms, being so, 
variations 
that may exist in castings ? 

The great drawback to “reasonably close” as a defini- 
tion is that it will vary very largely according to the 
health, temper or environment of the individual inspector. 
Therefore it is not a standard. My advice is to drop 
“reasonably close” and come to some agreement as to the 
If this 


is done, then the inspection of either rough castings or 


allowable limits and fix these on the drawings. 


finished work will be put upon a scientific basis. 


Guildford, England. WaLtrer G. Groocock, 


Blueprints Without Tracing 


On page 960, Vol. 44, Mr. Sharkey mentions the disad 
vantages of drawings made with a soft pencil on thin bond 


paper. Such drawings are satisfactory for blueprinting 


and are frequently called for when the drawing is consid 


ered to be of only temporary value. However, all such 


drawings should be carefully preserved and may come into 


use many times. For this reason it is well to render them 
treating the penciled surface with “fixatif” 


permanent by 


such as IS artists. 


used by cravon 


This can be purchased 
et anv store handling artists’ 


materials and is applied 


with an atomizer. One with a mouthpiece Is much 
preferable to those having a bulb, as he latter are liable 
to become stopped atiter considerable ser\ ice, The Appil- 


ation of “fixatif’” overcomes all the objections cited by 
Mr. Sharkev. <A slight amount only is required, a few 
ops being sullicient for treating a large drawing. lt 


he commercial “fixatif” is not available, 
ittle shella 


substitt te. 


denatured alco 


I witha 


satisfactory 


On pencil drawings it is the dimensions that are most 
isily obliterated or rendered uncertain. These should 
1} all cases be mac n mk, to secure permanence It is 
well also to make the witness marks in i to insure a 
orrect interpretation of the dimension figures. 

Letter-size pads of thin bon aper are convenient Tol 
mall draw ngs and for sketches suc as are req ured 

ur jobs, simple tools or m iterations to the plant. 
On such pads a suitable printed title blank costs but a 
ifle. It not only adds to the appearance of prints that 

are sent outside the factory, but Ss ol Va proper 
ndexing the sketches for ture reterence, ly making 


= ch sketches if will he found tl} ata large part ol 


} 
peNCl] 
T a work will he done freehand ana the Services ol il 


entirely 


Frep B 


many cases, W hye 
Ohio. 


rattsman, in unnecessary. 


Barberton, COREY. 
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Setting Angle Plates 


On page 884, Vol. 44, is shown a method used in small 
shops for setting angle plates square with the axis of the 
lathe. But true mandrels or are rare in 
shops, and other means must be resorted to. 


arbors some 


Fig. 1 shows how to set an angle plate true on a face- 
plate of an engine lathe. The position can be anything 


from zero to maximum. All that is required is a boring 


=, 


hig a 
/ /¥ eeler 
Hk, i Pe. ZR 
\ . ~ 
- . 
SETTING ANGLE PLATES 


bar with a piece of wire, or anything inserted that will not 
scratch or cut the angle plate. 

The angle plate is bolted in approximate position. The 
horing bar is brought to touch at the front and rear. 
The faceplate is then rotated one-half revolution, the 
cross-slide moved forward and tried at opposite points. 
A paper feeler should be used. The angle plate should 
he counterbalanced during truing, but this is not shown, 
for the sake of clearness. G. STROM. 


Brookly n, N. . @ 


Design of Holding Jaws 


In answer to Mr. Beuter’s article on page 1002, Vol. 
14, in regard to “hold-downs” I will give the benefit of 
my experience, as I have used both kinds. 

In practice, unless the angle on the contact surfaces 
is too great, the difference in the holding or downward 
action of the two styles is so small that it would be hard 
to tell which is better. 

I always preferred the one illustrated in Fig. 1, 
the angle on the jaw side only, as there is always a 
possible chance of the one in Fig. 2 sliding under the 
work and raising it slightly before the downward move- 
ment is started. Of course, if the hold-downs are blocked 
up so that they do not grip the piece at the bottom, 
Harnotp E. GREENE. 


with 


this objec tion is overcome, 


Ilion, N.Y. 


—* 
~ 


Side Shields for Emery Wheels 


| have read with interest Mr. Jacobs’ answer on page 
780, Vol. 44, to my letter, which appeared on page 606, 
about grinding on the side of an ordinary wheel, and I 
am glad to see someone at last give a reason for not using 


the side of a wheel. 

Of course, it is very true that, if the speed is right for 
the edge, it will not be the best speed for the side. In 
manufacturing where the grinder is being used all day on 
the same kind of work, it would be foolish to use the side 
cf an ordinary wheel where a cup wheel or a disk would be 
better. 
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In using an ordinary grinder, however, either in the 
tvolroom or job shop, convenience outweighs speed of 
actual grinding. Easily two-thirds of the time of the 
grinder is taken up in grinding lathe and shaper tools. A 
man who sharpens a tool will spend probably 90 per cent. 
of his time in removing and resetting his tool, walking 
back and forth, and waiting his turn at the wheel. When 
he is actually at the wheel, he will give half his time to 
looking at the tool to see if the shape is right and in cool- 
ing it, so that the percentage of time devoted to removing 
metal is very small.and the efficiency, within pretty wide 
limits, is of no consequence. On the other hand, he can 
more easily get the shape he wants and more readily see 
what he is doing if he is free to use both the side and the 
edge of the wheel. 

Even if there were an ordinary wheel running at its 
best speed and a cup wheel 3 ft. away, also running right, 
I believe I should stick to one or the other and save time 
doing it in grinding a lathe tool. 

Of course, under these ideal conditions if I had a small 
die to grind I should go to the cup wheel. But if the cup 
was in use, it would be quicker to use the side of the 
ordinary wheel than to wait. 

As a matter of fact, however, these ideal conditions do 
not exist in the job shop or toolroom. The new wheel is 
usually 8 to 12 in. and is allowed to stav on the machine 
until it is not much larger than the flanges. The men 
ure lucky if the speed is right, for either the edge or side, 
at any point of the wearing-down process, and it is just 
about as apt to be right for one as the other. 

Plymouth, Mich. W. B. Greenvear. 


nd 


Increasing Base Diameters 
of Shells 


The illustration shows a pneumatic hammer mounted in 
a special carriage of a lathe and used for upsetting the 
bases of shells that have been turned too small. One shell 
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INCREASING BASE DIAMETERS OF SHELLS 


shop, where there were a number of undersize shells, is 
reclaiming them in this way. Shells as much as 0.005 
too small are upset to size and cleaned with a file. 


Chicago, Ill. W. Davis. 


The Iren-Ore Production of the United States in 1915 
a total of 55,526,490 tons, according to the figures 
for the United States Geological Survey and pre- 
This was an increase of about 14,- 
larger production than in 
1913. The average value 
was $1.83 per ton in 1915 


reached 
collected 
pared by E. F. Burchard. 
000,000 tons over 1914 and was a 

any previous year except 1910 and 
at mine, as computed by the Survey, 
against $1.81 in 1914. 
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Run Up the Flag 


Recently an editor of the American Machinist while 
visiting a shop in New England inquired of the owner 
what he intended to erect as the next addition to his 
plant. He replied, “A flagpole.” Sure enough he had 
ordered a spiral riveted steel pole and was anxiously 
awaiting its arrival so that he might erect it and run 
up the Stars and Stripes. 

To most American manufacturers—a few 
undoubtedly who are beyond the power of being influ- 
enced by anything save money or self-advancement—the 


there are 


American flag is a symbol whose presence cannot fail 
to influence toward the development of best ideals. It 
is the patriotic shop owners, however, who form the bul- 
wark of industrial defense, and from what the American 
Machinist has observed during the last year or two this 
bulwark in time of need would indeed be a strong one. 

One of the regrettable things about our large cities, 
and possibly New York in partic ular, is the absence of 
our country’s flag. Here are hundreds of tall build- 
ings, surmounted by hundreds of tall flagstaffs, most of 
which seem to have been placed there for no evident 
purpose. It is rare, except on special holidays, to be 
able to count two dozen flags over the business heart of 
New York City. 

Possibly this is owing to carelessness, or rather thought- 
lessness. Let us think so at rate. Then, again, 
it may be because of a lack of organization or “prepared- 
ness” that includes. in someone’s daily routine the task 
American machine shops, how- 


any 


of putting up the flag. 
ever, are places where routine is a matter of course, and 
in every shop there is a man with enough time to spare 
for this daily pleasant duty. All that may be lacking 
is the flag and its staff, and unlike the delayed deliveries 
on machine tools, there has been no such excessive de- 
mand for these articles as to prevent one from getting 
either of them at once. 

It is a good thing to “hitch your wagon to a star,” 
but it is a still better thing for American manufacturers 
to hitch their shops to the Stars and Stripes. Get busy 
and see that the new addition to your shop is erected at 
once, and that the good old flag goes up to stay. 


~ 


The Metric System--Compulsion 
and Propaganda 


In a recent letter a correspondent asked the American 
Machinist to define its position clearly in regard to the 
metric system of weights and measures. We had not real- 
ized that there was any possibility of misunderstanding 
or misinterpreting the comments in these columns that 
have dealt with some of the phases of the metric propa- 
ganda and proposed metric legislation. On the contrary, 
we believed that our utterances were so plain spoken that 
their meaning was unmistakable. However, if one reader 
has been at a loss in trying to comprehend our position, 


Editorials 


UNGUSA40000000UUNUDNGNELALAGEDUGUAESOONONOOOOCUESUENENSONOAUOTOGEDONOOEOGEOAOOOOOOUOUOULEGNGSOOOOOOUULUOUONGLUSOOEOEUOOOOOOPOORERRSEGTOAOUOOTU PEGCGENAAAU AOU EDEGUENONON HAHA EEUNNE ANAT LAER ALA wit 





UUM ANE 





nginn 


2 
; 





another attempt must be made to clear up the situation 
The American Machinist is not opposed to the metrh 
system. It has the same legality as the older English 


system of weights and measures. Anyone who wishes 
to use it in preference to another has this full right, and 
to this right there can be no objection, 

But the American Machinist 


every effort that tries to make the 


Is opposed to each and 
metric system com 
The 
pro- 
metric propaganda that seeks to overthrow our present 
English This effort at education is really an 
effort to injure and hamper American industry. Stated 
somewhat more affirmatively, the American Machinist be 


pulsory and exclusive throughout the United States. 
American Machinist is also opposed to the active 


system, 


lieves in the maintenance and improvement of our present 
that this 
bring nothing but good to the industry and commerce of 
We also believe that the public should 
regard to th 


system of weights and measures, knowing will 
our great country, 
Importance ot the subject 
further that 


promoted seeking to conserve 


be educated in 
of our weights and measures. We believ 
sane legislation should be 
our basic English units. 
There is no question as to where the interests of the 
fact, the 
this country can be said to be between men who measur 


manufacturer lie. In metric controversy in 


in order to produce articles from raw materials and those 
who measure existing things in order to make a record 


of dimensions, It is a conflict between the engineer and 


manufacturer on the hand and the scientist and 


pseudo-s ientist on the other. 


one 


On a Naval Repair Ship 


It is believed that the first voyage ever made by a tech- 
nical correspondent on a United States naval vessel has 
recently been completed by Frank A. Stanley for the 
Machinist. His first this 
This journey on a floating machine shop began at the 
Mare Island navy yard, California, and ended at New 
York. The kindness of Navy Department officials and 
navy officers made this trip possible and afforded means 


{merican article is in issue, 


of studying at first hand how machine tools act when set 
on the moving deck of a vessel at sea, and the nature of 
emergency repairs to naval equiprne nt. 

The machine-tool designer always thinks of his finished 
machine as set up on a rigid floor or substantial founda- 
tion, carefully aligned and leveled, and given all the ad- 
vantages ol a fixed position when called upon to do accu- 
rate work. It probably never occurs to him that a machine 
tool may be set on the pitching, rolling deck of a vessel 
and be required to do good work under such conditions. 
It is possible that if those unusual surroundings were fully 
understood there might be modifications in design from 
those that are now common. 

To be sure, not many machine tools are bought for use 
at sea. However, it is not uncommon for a manufacture! 
to point with pride to the fact that his particular product 
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has been selected for such service. It is therefore justifi- 
able to present the query, What steps have manufacturers 
taken to adapt their machines for use on naval repair 
ships and for similar purposes ? 

What is the angle of repose of the slides of machine tools 
as ordinarily designed and tightened? Will they move of 
themselves if tipped at an angle of 15 deg. or more or 
less? Tlow nearly accurate holes will a lathe or boring 
mill bore when it is being pitched about on a deck in a 
heavy sea? Are machine tools strong enough to resist the 
inertia strains brought upon them if thrown about when 
at work? Are the ordinary fastening devices for work 
substantial enough in design and ample in number to 
withstand the inertia forces set up on shipboard ? 

In future articles Mr. Stanley will attempt to answer 
some of these questions. 


ye 


What Makes an Engineer? 


At the recent Virginia meeting of the Society for the 
Promotion of Engineering Education, Dr. C. L. Mann, 
of the Carnegie Foundation, made a preliminary report 
for the Joint Committee on Engineering Education. <A 
digest of part of this report appears in this issue, taking 
up the statistical summary of replies to a questionnaire 
on the reasons for engineering success. 

The figures given in this preliminary statement are 
well worthy of study, for on a percentage basis they rate 
character at 24, judgment, 19.5; efficiency, 16.5; uwnder- 
standing of men, 15; knowledge of fundamentals, 15; 
and technique, 10. That is, the purely technical equip- 
ment of the trained engineer is placed at only 25 per 
cent. of the necessary qualifications for his success. The 
other 75 per cent. includes those qualities of mind and 
character that are the possession of every truly success- 
ful man. 

This does not, however, imply that a 100 per cent. 
the mentioned characteristics of mind and 
It does 
100 per cent. possession of those 


possession of 
moral nature will make a successful engineer. 
rather mean that a 
characteristics is 75 per cent. of the engineer’s needful 
equipment. The other 25 per cent., including the spe- 
cifie knowledge of his profession, is of course as essen- 
tial But a 100 per cent. the 
latter forms only 25 per cent. of the necessary equip- 
ment for success in engineering work. Turning now to 
other features of the report, the dominant elements are 


as the others. rating in 


as follows: 

1. The present system of engineering education is a 
development based upon the industrial progress and the 
industrial needs of the country. 

2. Just as industry is progressing from a stage where 
material equipment marked the highest degree of excel- 
lence to the present stage in which the human element 
in production takes a dominant part, so it is true that 
the demand for the best results 
necessary the development of the human element in those 


in engineering makes 


who practice. 

3. The school records of men craduated recently from 
representative institutions indicate mediocre attainment 
in the fundamental subjects, although their subsequent 
work in practice may be counted upon as being reason- 
ably good. Whether this means poorly taught subjects 
or the relative unimportance of a knowledge of engi- 
neering fundamentals does not appear. 
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t. There are indications that the schools give major 
attention to the training of students in engineering sci- 
ence, to the exclusion of training in other characteristics 
that are greatly involved in the successful man’s career. 
In this comes the great constructive problem as to how 
the schools may develop methods that will result in a 
more adequate preparation for professional work, but 
bevond indicating the character of the problems the in- 
vestigation as conducted cannot go. 

At a later date a final report will be made, and it is 
hoped that the knowledge gained from the investigation 
can be put into practical use in the engineering schools. 
Obviously it is to the advantage of technical educators 
to know just what is wanted in mental and moral equip- 
ment to make a successful engineer before trying to 
direct a school to meet those wants. Let us hope that 
one result of the study will be to modify technical edu- 
cational methods so that future cadet engineers will not 
be tied and gagged by the precedents of what they have 
been taught. 


Bs 
Making Shells with Regular 
Shop Equipment 

While it is undoubtedly true that special single-pur- 
pose machinery affords the most economical methods of 
manufacturing if the quantity be sufficient to warrant 
such an installation, there are comparatively few shops 
that manufacture in this way. And it is probably well 
that this is the case. The average shop, with its more 
or less standard equipment, gives a flexibility as to the 
coods that manufactured, which has many ad- 
vantages. This feature is especially desirable in such 
emergency manufacturing as the making of shells and 


can be 


similar munitions. 

The ability to adapt the standard machines already 
in a shop so that they can make a new product at a 
low cost is of great importance and shows a high grade 
of practical mechanical knowledge. Such a possibility is 
particularly valuable in emergencies like the making of 
shells and other munitions of war, as hundreds of small 
shops are thus able to begin work promptly and to secure 
a constant flow of munitions with little delay. It is 
reason that the methods deseribed 
on page 1077, Vol. 44, of special significance. 

It is believed this article will prove helpful in shops of 
all sizes not equipped with special machines, and few will 
be after present war contracts are filled. A careful study 
of these methods may well be a part of the preparedness 
program of small shops in all sections of the country. 


for this we consider 


The prediction of the preparedists that in case of 
war in this country there will be a great scramble for 
material seems to be coming true. Emergency speci- 
fications are being sent out and bids demanded almost 
at once. that have interested machine- 
tool and small-tool builders have called for large quan- 
tities of engineering material including hardware, en- 
trenching tools, surveying and drawing instruments and 
the like, and also 36 complete motor-truck machine shops. 
Che latter is of interest to men in the shop, for it pur- 
ports to be a complete list of everything needed for a 
small repair shop. Its extent can be imagined from the 
fact that the equipment specifications alone cover 514 
pages of legal-size paper including 103 items. 


Some of those 
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Self-Contained Grinder 


The illustration represents a recent addition to the 
line of self-contained grinders manufactured by the 


Modern Tool Co., Erie, Penn. In addition to the size 
shown, the machine is made in an 8x30-in. size. 

The bed is a one-piece casting, braced to insure sta- 
bility. It is of compact design, and the units are so 
located as to be easily accessible. To maintain alignment 
of parts, V and flat guides are used throughout, on 
the sliding table, swivel table and under the wheel stand. 
The base rests upon three points, designed to prevent 


used for the 


transmission. All-steel spur gears are re 
versing mechanism. The power table traverse is co! 
trolled by a lever immediately at the left of the table 


handwheel, which provides for starting or stopping thi 
table at any point in its stroke. When the table is under 
power, the handwheel is automatically disengaged. When 
the 
gaged for traversing the table by hand. 


power removed, handwheel is automatically en 


Is 
There are four 
table feeds, derived from a single-unit gear box and con 
trolled by a lever at the right immediately below the table 
handwheel. . 

and 


tS action 


The automatic crossfeed is positive in 


is simplified without losing any of its 











be set for a reduc 


features, If 
tion of any amount from 0.0005 in. to 
0.005 in. at either or both ends of the 
table latter 


can 


reverse, This feature is 
especially advantageous when grinding 
against a shoulder. The feed is auto- 
matically thrown out when the work 
is ground to size, and a positive stop 
is provided for feeding by hand, The 
crossfeed handwheel is graduated i 
0.0005-in. divisions in plain view 
of the operator, Adjustment of the 
crossfeed is made by the movement of 


a lever to the amount of feed desired. 








CYLINDRICAL 


driving belt 
feeds, 22 to 


SELF-CONTAINED 


Size, 8x18 in.; wheel spindle, 2% in 
work speeds, 26 to 390 rp. 


diameter 
tabl 


in 
; tour 


cross-strain, preserve the alignment and provide for ir- 
regularities in flooring. 

The wheel-stand pile is bolted to the bed of the ma- 
chine and is of heavy proportions. The wheel 
held in place by gravity, but is provided with a salety 


stand is 
gib to guard against danger of lifting under abnormal 
conditions. The wheel center is of large diameter, has 
a long bearing on the spindle and will take any of the 
recognized standard grinding wheels. 

The table slide is of heavy proportions and ribbed to 
resist The table large 
bearing on the table slide and pivots on a large central 
stud. The table provides for grinding tapers and is 
graduated to read taper per foot in inches. The table 
drive is of a simplified type, eliminating what was for- 
This table drive 
the f the 
table and 


torsional strains. swivel has a 


merly known as the table transmission. 
in 
of 


single unit, contained bed o 


Is 


consists of a 


which a combination drive 


machine, 


GRINDER 


4 
; 


‘ 
: 


i! 





as indicated on a = graduated = dial 

- plate, and may be instantly changed 
to any feed while the machine is in 
operation, 

The headstock is driven from a 
shaft under the sliding table. This 
shaft is driven by a pulley, which is 
carried in a bracket on the bed, on 
which the power is taken from. the 
gear box. The shaft under the table is 

— ere splined its full length for the ball 
per min driver, which Is contained in the pul 
ley mounted on the bed. These balls 


not only drive the shaft, but are also designed to reduce 
The headstoc] 


the friction in the traversing movement. 
runs 


this shaft helt that 


idler pulley and gives a large surface of contact to the 


is driven from over an 


by a 
headstock pulley. The belt drive is designed to provid 
a smooth movement to the work and to eliminate chatter. 
The headstock is fitted to the swivel table by 
and flat ways and is held in position by clamp bolts. 


means of \ 


round and 


It 


The headstock spindle is hardened and g 
in bronze bearings adjustable to wear. is lubricated 


by means of sight-feed oilers, 

A feature of the headstock is the combination of 
live and dead centers. The spindle is carried in beat 
ings in the headstock base, in which it revolves for live 
center work. The faceplate is clamped to the spindle, 
and the spindle revolves in the headstock bearing fo 
live-center work. To change for dead-center work, it 


is only necessary to loosen a screw that clamps the face 
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plate to the spindle and tighten the clamp on the head- 
stock, which holds the spindle firmly in the headstock 
The dead-center pulley is then free to revolve 
upon its bearing for dead-center work. 

The footstock is fitted to the table and 
serves its alignment in the same manner as the headstock. 
The footstock spindle is held in any position by a spring, 
or it may be set positive against the work and locked. 
The work centers on the footstock are 
directly over and between the guides of the table. 


base. 


swivel pre- 


headstock and 

The wheel-truing device is mounted on the footstock 
and is adjustable to all diameters within the range of 
the machine, so that the wheel can be trued without re- 
moving the work from the centers. All work speed and 
table feeds are controlled by levers on the front of the 
machines and are derived from a separate-unit gear box 
that in addition to occupying a small space is so located 
as to be easily and readily inspected. 


Vertical Continuous Millers 


The illustrations show two continuous millers recently 
developed by the Becker Milling Machine Co.. Hyde 
Park, Boston, Mass. In general these machines follow 
the design and construction « 
tinuous miller built by the same concern, which was 
described in detail on page 1101, Vol. 41 

The single-spindle machine shown in Fig. 1 is 
ceptionally heavy and is designed for the production of 
The two-spindle machine 


f the high-powered con- 


eX- 


lange work at high speeds. 
is used for the continuous milling of such work as con- 


necting-rods for gas engines. The work is mounted in 

















FIG. 1. HEAVY CONTINUOUS MILLER 
Table diameter, 40 in.; one central T-slot and three at 
right angles to it; driving pulley, 25 in. in diameter; height 


overall, 100 in.; floor space, front to back, 93 in.; length, 118 in. 


suitable fixtures on the rotary table, which is off center 
from the spindle. Each spindle carries a pair of strad- 
dle cutters properly spaced to straddle-mill the wristpin 


and crank ends respectively of the connecting-rods. The 
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work is of course placed and removed while the table 
With a proper equipment of accurate jigs, 
The production 


is In motion. 
highly accurate work can be produced. 
time varies between comparatively wide limits, small 
pieces being finished as quickly as they can be placed 
and removed by the operator. 




















FIG. 2. SPECIAL CONTINUOUS MILLER 
Table diameter, 29% in.; one central T-slot and three at 
right angles to it; driving pulley, 20 in.; spindles center to 


center, 8% in. minimum, 18 in. maximum; height overall, 90 
in.; floor space, $114 in. front to back; length, 77% in. 


Gas-eFire Pot 


The gas-fire pot shown is a recent product of the Tirrill 
Gas Machine Lighting Co., 103 Park Ave., New York 
City, and is large enough to accommodate two soldering 





POT 


GAS-FIRE 


coppers, weighing 6 Ib. each, while the pot is equally well 
adapted for the smaller-size coppers. 

The pot can be operated on all kinds and grades of 
gas, with or without valves. It mav be used as an atmos- 
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pheric burner or under air pressure, from a blower or other 
The whole pot is constructed of cast iron with 
The intensity of the heat 


air supply. 
a heavy sheet-iron outer jacket. 
is under minute control through a Rose heating burner. 


“9° 


Bench Drilling Machine 
The design and construction of this bench drilling ma- 
chine are made apparent by the illustration. While de- 
signed primarily for tool and experimental work, the 

















BENCH DRILLING MACHINE 

Distance of spindle to table, 8% in.; 
3% in.; movement of table, 4 in.; diameter of 
swing, 9% in.; capacity, % in.; speed, 1,500 to 
height, 26 in.; weight, 48 Ib 


movement of spindle, 
f table, 7% in.; 
5,000 r.p.m.; 


machine is believed to be suitable for a variety of light 
manufacturing operations. The machine is made by the 
Enterprise Machinery Co., Chicago, LIL. 


Grinder Pump 


The grinder circulating pump shown is centrifugal in 
action. Although smaller than the submerged fan type 
of pump commonly applied to grinders, it is claimed to 
deliver a greater volume. 

It may be mounted above the level of the liquid and 
hecause of its positive trap arrangement will retain its 
prime without the aid of a check valve or other working 
parts. This form of pump has no the 
pump proper. The impeller, the only working part in 
the pump, is mounted on the driveshaft. The absence 
of gears or other close-fitting parts renders harmless the 
crit and dirt present in the grinding fluid. 

The driveshaft is hardened and ground, running in 
hearings on both sides of the drive pulley. The outer 
which also takes care of the end thrust, is of 
The inner bearing, 


is of cast 


bearings in 


bearing, 
phosphor bronze. 
with the stuffing-box gland, 
hearing is protected from the emery grit and dirt by t 


which is combined 
This inner 
} 


ile 


iron, 
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GRINDER CIRCULATING PUMP 
Capacity Flow per minute at pulley speed of 1,200 r.p.m.,, 
5 gal.; at 1,400 r.p.m., 10 gal it 1,600 r-p.m., 15 gal 


ample use of a combination of metallic, graphite, rub 
ber and flax packing. 

The pump 
cinnati Lubricant Pump Co., Cincinnati, Ohio. 


shown is a recent product of the Cin 


~ 


Counting Machine 


The form of counter shown was designed for applica 
tion to all classes of machinery. It is of all-steel con 
struction, with large bearing surfaces. \s the part; 
are made from sheet steel formed by dies, interchang 


abilitv is assured. 
The 
which 


machine has large plain figures, the feed of 


s such that they cannot jump or repeat and can 

















MACHINE COUNTER 


figures move an entire 


thus 


he readily set back to zero. The 


downstroke of the lever. eliminating 
that 


while the machine is in operation. 


space on the 


might arise in reading the counter 


inv confusion 


The counter is finish dl Ili llac k and copper and Is a re- 


i 


cent product of the F. B. Redington Co., Chicago, Hl. 


Bench Straightening Press 


The V-blocks of 


4 ] 
are adjustable on a planed surface. By 


the straightening machine shown 


using pieces of 


copper in the blocks and under the screw head, tools and 


finished work are rapidly and easily straightened. 

The base is one solid casting heavily ribbed and 
braced. The screw is of steel, with square-thread, five- 
pitch. The nut is 41% in. long, tapped in the solid cast- 
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ing. The handwheel has four cored openings to receive 
a g-In. steel bar for applying the pressure. A steel collar 
1s placed between the shoulder of the screw and the head 
piece to reduce the friction. 

The heads are adjustable on a polished shaft, having a 


keyway to keep them in line. One of the centers springs 

















MACHINE 


diameter, 48 in 
handwheel, 12 in 


BENCH STRAIGHTENING 
for 
wide, 


long; 


up to 
long; 


2' in. in 
screw, 1 in.; 


stock 
28 in 


Capacity 
base, 16 in 
in diameter 
hack far enough to receive the stock without changing 
the head. A 
resting the hand while chalking the work. 

The machine is made by the John T. Towsley Manu- 


convenient rod is attached, as shown, for 


facturing Co., Cincinnati, Ohio. 
Characteristics for Success 
im Engineering 
Last March the Joint Committee on Engineering Edu- 
cation, acting under the auspices of the Carnegie Foun- 


dation for the Advancement of Teaching. sent to the 
members of the national engineerlmg societies the fol- 
lowing card: 

Please prefix numbers to the groups of qualities listed 
below to show the order of importance that you give them in 


engineering success or in sizing up 


promotion 


judging the reasons for 
young men 


Character, 


for employment or 
integrity, responsibility, 


resourcefulness, 


initiative 
Judgment, 
. Efficiency, 
Understanding of men, executive ability 

the fundamentals of 


attitude, perspective 


industry 


commonsense, scientific 


thoroughness, accuracy, 


Knowledge of engineering science 


Technique of 
Submitted by 
Address 


practice 


practice and of business 


Years in 


Up to the first of June 6.773 of these ecards had been 


returned: 352 were accompanied by letters explaining 


the views of the writers. <A statistical summary of the 
returns was begun on May 1, when 6,069 cards had come 
in. Of these, 5441 were regular. each one rating the 


six groups In the order of importance by some single 


to 6. There 
irregular cards, in the 
appeared more than once or in which the qualities were 
On 


combination of the numbers 1 were 489 


which one or more ot numbers 


weighted by percentages instead of being numbered. 
139 cards, the qualities were numbered in two or more 
different orders—one for engineering success, another for 


employment, ete. The regular cards were sorted accord- 
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ing to the number of years in practice and the vote 
counted separately for each five-year period. Cards on 
which the years in practice were not given were counted 
together. 

Differences in years of practice were found to make but 
little difference in the vote. The following table gives 
the regular vote by ten-year periods. The table reads: 
Character was rated higher than judgment by 84.8 per 
cent. of the voters who had less than ten years of ex- 
perience, by 86.3 per cent. of those with from 10 to 19 

The last column gives the 
item for all the 5,441 voters. 


years of experience, etc. 


percentage vote on each 





——_———-Years in Practice 


Under 10 10 to 19 Over 20 Not Given Total 
——_—__—_—_—_————Number of Ratings ———-— 
1,000 2,000 1,941 500 5,441 


Percentage 


Initial 
Letters Percent- Percent- Percent- Percent- Assembled 


ofGroup age Vote age Vote age Vote age Vote Vote 
C>J 84.8 86.3 88.6 88.2 87.0 
C>E 92.5 92.5 92.8 91.8 92.5 
© +e 92.7 93.0 95.0 95.8 93.9 
C>K 91.8 91.0 91.9 91.4 91.5 
( »T 97.3 98.0 98.0 98.0 97.9 
J>E 77.8 78.7 76.3 75.4 77.4 
J I 80.8 82.1 84.1 $2.0 82.5 
J > 78.4 79.7 74.7 75.8 77.4 
J>T 96.8 96.2 95.0 96.2 99.9 
E>U 59.7 61.5 68.5 65.4 64.0 
E>K 65.0 63.0 64.9 64.4 64.2 
E >T 93.9 92.9 92.7 95.8 93.4 
U >K 57.7 57.3 54.5 52.2 55.9 
iY >7T 89.9 87.1 85.7 86.0 87.0 
K >T 92.3 90.3 90.7 91.2 90.9 


The most probable values of the relative importance 
of these groups of qualities have been computed from 
these percentage votes by the method described in Chap- 
ter VIII of Thorndike’s “Theory of Mental and Social 
These values are given in the first col- 


Measurements.” 
The last column gives these same values 


umn of figures. 
as determined by the summary of the replies to the first 
circular letter, explained in Engineering Record for Jan. 


29 and Engineering News for Jan. 27, 1916. 


NS 8 we be te alate de gi etre - 24 0 41 0 
Judgment ; ‘ 19 5 17 5 
Efficiency : 16.5 14.5 
Understanding of men...... ; : 15.0 - 14.0 
io - —_ 87 
Knowledge of fundamentals 15.0 7.0 
Technique . Lek ewe scene en mes 10.0 6.0 
ed 25 — 13 
100 100 
Because of the constancy of the percentage of the 


votes. as shown in the table, it is clear that this state- 
ment of the factors essential to engineering success cor- 
responds to a rather definite ideal in the professional 
mind. It is therefore safe to make use of this defini- 
tion in testing and planning the work of the schools. 
When applying this definition to the schools, it is 
desirable not to forget several perfectly obvious facts. 
In the first place, all the qualities mentioned are essen- 
tial to genuine success, and conscious effort should be 
made to develop all of them as far as is possible. Second, 
character, initiative, commonsense and qualities of this 
sort cannot be taught explicitly like multiplication tables 
and rules of grammar. Third, education is a contin- 
uous process of growth. and therefore the conscious de- 
velopment of the qualities of the first four groups cannot 
to advantage be arrested for four years, even for the 
sake of a mastery of knowledge and technique. Fourth, 
the man whose character, judgment, efficiency and under- 
standing of men have developed most during his college 
years has the best show after graduation, since these 
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qualities constitute 75 per cent. of his equipment. Fifth, 
the fact that character is rated at 24 per cent. does not 
mean that an engineer can succeed with a 24 per cent. 
character. It does mean that even a perfect character 
is but 24 per cent. of the engineer’s total equipment. 

With these facts in mind, it is evident that instruc- 
tion in mathematics or machine design that aims only 
at a mastery of fundamental principles and technique 
cannot be nearly as efficient as instruction which, while 
paying due regard to technique and the mastery of prin- 
ciples, yet develops integrity, initiative, resourcefulness 
and commonsense. 





NEW PUBLICATIONS 


anne sissennnnsnansoneniins 








VALVES AND VALVE GEARS—By Franklin de Ronde Fur- 
man. Second edition Two hundred and fifty-three 6x9- 
in. pages; 237 illustrations; indexed; cloth bound. John 


Wiley & Sons, Inc., New York City. Price, $2.50. 

This book, when first issued two years ago, referred chietly 
to steam engines. In the edition the first volum« 
treats of valve mechanism applied to engines and tur- 
A second volume (in preparation) will cover internal- 
The present volume should 
instruction, the large 
forms of 


present 
steam 
bines. 
combustion engine 
be adapted to the 
number of problems and exercises given. 
riding-cutoff, and other 

described. A feature of the 
given to poppet, uniflow-engine 
turbine valve gears. The treatment of turbine gears 
a description of the De Laval mechanism, the hydraulic, 
steam-actuated and mechanical valve gear used on the Curtiss 


valve 
work of 


gears. 
because of 
The usual 
four-valve 
book is 
and 


gears are 
the 
steam- 


slide, Corliss 
adequately 


plete treatment 


com- 


includes 


turbine and the direct, hydraulic or oil-operated relay and 
steam-operated relay used on the Westinghouse machines. 
The new material added in the present edition includes the 


high-pressure valves of the American 


Rice & Sargent-Corliss engine, includ- 


semi-plug and piston 


Balance Valve Co., the 


ing the Rites and Sargent governors and directions for set- 
ting valves and valve gears, the Nordberg valves and valve 
gears, the J. T. Marshall valve gear and the Sulzer steam- 
engine valve gear. 
& 
° ° 
Small Tool Manufacturing 
_ i . 
Equipment Wanted 
Advices just received from F. R. Ratcliffe, manager, small 


arms factory, Department of Defense, Lithgow, Australia, 
indicate that his arsenal will soon be in the market for equip- 
ment for a small-tool plant for manufacturing reamers, taps, 
milling cutters, ete., in fairly large quantities on automatic 
or semiautomatic machines. 

The kinds of tools it is expected to manufacture are mainly 
profiling cutters, small end mills, small taps, mostly under %& 
in. in diameter, with a few occasionally up to 1 in. in diameter; 
standard, plain, side and straddle milling cutters, rifle barrels, 
drills, ete 

The new equipment is desired to replace the ordinary tool- 
room equipment now being used at the small-arms factory 

Interested manufacturers are requested to furnish Mr. Rat- 
cliffe promptly with catalogs, circulars and other descriptive 
literature 


venuneneeneennensnanannns 





OBITUARY 





sere 


James B. Doan, Sr., father of J. B. Doan, president of the 
American Tool Works Co., Cincinnati, Ohio, died on June 24, 
aged 79 years. 

Robert F. 
University of Chicago, 
attracted 





Hoxie, associate professor of political economy 


studies of scientific man- 


died on 


whose recent 


99 


June 22 

president of the H B. 
Co., East Hampton, 
years. 


considerable attention, 
for 


Screw 


agement 
many 
Machine 
died on June 15, 


Henry B. Brown, vears 
Brown Nut, Bolt and 
decessors of Costello 

Sirt H. Frederick Donaldson, many 
head of Woolwich Arsenal and the 
British Ministry of Munitions its chief technical adviser, 
Lord Kitchener in the sinking of the “Hampshire” 


pre- 
Bros., aged 82 


for years mechanical 


since organization of the 
was 
lost with 
on June 5 
throughout the mechan- 
ical world through as secretary of the British 
Engineering Standurds Committee, and for the past 
sistant to the director of production of the Ministry of Muni- 
tions was lost in the sinking of the “Hampshire” on June 


well known 


is long 


Robertson, 


Leslie 8S. 
service 


year as 
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seeeneneneeenes 


PERSONALS 


vensensee 
Shovraneseesoernseen 





J. A. Cutshaw has joined the selling staff of the Moller & 
Schumann Co. and will look after its interests in the Chicago 
territory. 

S. H. Humphrey has resigned as vice-president in charge 
of manufacture of the Chalmers Motor Co., to accept a similar 


responsibility with the Briscoe Motor Corporation, Jackson, 


Mich 

H. E. Streeter has been succeeded by G. E. Smith as works 
manager of the Tool Machine Co., Montreal 
Mr. Smith was formerly superintendent of the Singer 
St. John, Quebec 


Precision and > 


Canada 
Sewing Machine Co., 


Walter N. Polakov, recently superintendent of power of 


the New York, New Haven & Hartford R.R. and consulting 
engineer to the Board of Estimate and Apportionment of the 
City of New York, is now directing the foreign-trade engi- 
neering work of David Vershbinsky, Inc., New York City 





BUSINESS ITEMS 





Seedy 





Brown & Sharpe Manufacturing Co., Providence, R. I, an- 
nounces the annual suspension of the shop work from July 28 
to Aug. 8. During this period the office will remain open as 
usual, 


The Luster-Jordan Co., Inc., recently acquired the plant and 





business of the Jordan Machine Co., Norristown, Penn In 
addition to the manufacture of the Jordan lock-corner wood 
box machinery, contract work will be carried on. 

snsneccrsnvencnsovoonnnseee Husain 


TRADE CATALOGS 








Providence Sanitary Fountain. Harwood B. Day, 29 Wey- 
bosset St., Providence, R Circular Illustrated 
Steel Strips Hardened, Tempered and Polished Edgar 7 











Ward's Sons, 44-5 Farnsworth St., Boston, Mass Bookle 
Pp. 16, 4x9 in, 
_ Electric Hoists. Sprague Electric Works, 527 W. 34th 8S 
New York Bulletin No. 48,906 Pp. 32, 8x10% in This i 
lustrates and describes Type S-1, one-half-ton and one-tor 
hoists. 
FORTHCOMING MEETINGS 
American Foundrymen’'s Association and American Inst 


tute of Metals Annual meeting, September 11-16, Cleveland 
Ohio, A. O. Backert, secretary, American Foundrymen’'s As- 
sociation, Cleveland, Ohio. 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 

Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Young's Hotel 
W W Poole, secretary, 40 Central St., Boston, Mass 

Providence Association of Mechanical Engineers Monthls 


Wednesday each montl J. A. Brooks, secre- 


fourth ’ 
Providence, R. I 


University, 


meeting 
tary, Brown 


England Foundrymen’s Association Regular meet- 
Wednesday of each month Exchange Club, Bos- 
Fred F. Stockwell, 205 Broadway, Cambridgeport, 


New 
ne second 


ton, Mass. 


Mass 
Engineers’ Society of Western Pennsylvania Monthly 
meeting third Tuesday: section meeting, first Tuesday Rilmer 
kK. Hiles, secretary, Oliver Building, Pittsburgh, Penn 
Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday Oo. L. Angevine, Jr., secretary, 857 Genesee 


St., Rochester, 


ind Foremen's Club of Cleveland 


Monthly 
secretary, 310 New 


Superintendents’ 


meeting third Saturday Philip Frankel, 
England Building, Cleveland, Ohio 
Western Society of Engineers, Chicago, Il! Regular meet- 


Wednesday 
Warder, 


ing first 
and August J. i 
Chicago, Ill 


evening of each month, excepting July 
7 Monadnock Bloc}! 


secretary, 1785 


Philadelphia Foundrymen's Association Meetings first 


Wednesday of each month Manufacturers’ Club, Philadelphia, 
Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn 

Technical League of America Regular meeting seconéd 
Friday of each month. Oscar 8S. Teale, secretary, 35 Broadw 
New York » © 
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IRON AND STEEL 


Pig lron—Quotations were current as follows at the points 
and dates indicated 


One One 

June 29, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $14.00 $15.00 $10.00 
No. 2 X Northern Foundry, New York. 19.75 20.75 14.25 
No. 2 Northern Foundry, Chicago.... 19.00 19.00 13.00 
PORNO, FECOBOUPE .cccccccececcoces 21.95 21.95 14.65 
GG, REE ove wens toveuseees 18.95 18.95 13.60 
PEG. BD ain PCO NE sg weccccccuccecces 18.25 20.50 14.25 
Se i | eee 18.25 18.50 12.50 
No. 2, Southern Cincinnati.......... . 16.90 17.90 12.65 
Basic, Eastern Pennsylvania......... 19.50 20.50 13.75 
Gray forge, Pittsburgn....... ces. 18.70 18.70 13.35 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by \% in. and larger and tees 3 in. and 
larger and plates %4 in. and heavier from jobbers’ warehouse 
at the places named: 


r——New York——~ 
One One 

June 29, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base......... 3.25 3.50 1.85 3.25 3.10 
eee Wak Mee cwneecnenoces 3.30 3.55 1.90 3.25 3.10 
Machinery steel (bessemer) 3.25 3.55 1.80 3.25 3.10 
Plates ereyrr rier rrr? ere 4.00 4.10 3.65 3.50 


Steel Sheets—-The following are the prices in cents per 


pound from jobbers’ warehouse at the places named: 
—— New York ——\ 
One One 

June 29, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
= FO Saar 3.65 3.65 2.60 3.20 3.20 
EF Eee 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 4.70 2.35 3.70 3.60 
No. 14 blue annealed.... 4.35 4.60 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.50 2.20 3.55 3.45 
No. 10 blue annealed.... 4.25 4.55 - 3.50 3.40 
No. 28 galvaniszed....... 5.40 5.65 6.00 9.50 5.50 
No. 26 galvanized....... 5.10 5.35 5.70 ».20 5.20 
No. 24 galvanized....... 4.95 5.20 5.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 





-——Black——~__ --Galvanized—~ 

June 29, One June 29, One 

1916 Yr. Ago 1916 Yr. Ago 

; to 2 in. steel butt welded. 70% 79% 5014 % 57% % 

2% to 6 in. steel lap welded.. 68% 78 % 48%% 564%% 
Diameter, In 

D CMake a Cue kid wadecne wha 3.45 2.42 5.69 4.89 

PR Tererec ec errerrecirre ec Te ee 5.10 3.57 8.42 7.23 

SU. 60600060060 0008166600400 6.90 4.83 11.39 9.78 

CU peumdeaeeenenceusesonecvns 8.25 5.78 13.61 11.69 

5 pe weneeeseseceesseeee 11.10 7.77 18.32 15.73 

BUD ©86608606606006060%80465068 18.72 12.87 30.13 25.45 

eer reer Terr Te Tere re eT Te 24 48 16.83 39.40 33.28 

.) (pegboedeetwetheawn saw aeee 34.88 23.98 56.14 $7.42 

er epee eer 47.36 32.56 76.22 64.38 

6 61.44 42.24 98.88 83.52 


From New York stock the following discounts hold: 
——New York—, -— Cleveland — 
Black Galvanized Black Galvanized 
3% to 6 in. steel lap welded 61% 36% 64% 44% 


% to 3in. steel butt welded 64% 42% 66% 46% 
Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 


‘ 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 

June 29, Three 

1916 Months Ago 
EE 2.60 2.45 
Dee, BOW BOG. ccvcccecsescoces 3.25 3.10 
WOUOmOeee, TOOUOIORG 3. scccccccccececs 3.25 3.25 
ST, GD cccontececcesscres 3.10 3.10 


1 
Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 
: New York 
Today One Year Ago 
$6.00 $3.75 @4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. is usually charged 


ree 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


June 29, 1916 Three Months Ago 
7. RCS er List price plus 20% 10° above list 
Clev eland ..... List price plus 20% 20% above list 
RE ese annus eewthls List price plus 10% List price 
Prill Rod—Discounts from list price in New York are as 


follows: Standard, 65%; extra, 60°; special, 55%. 
High Speed Tool Steel containing from 10 to 18% 
sells as follows per pound in New York 


Billets . $2.40 Bars 


tungsten 
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METALS 
Miscellaneous Metals—The present quotations in cents per 





pound, with a comparison of practically a month and year 
ago, are as follows: 
c———— New York ———_~¥ 
One One 
June 29, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). 28.00 30.00 
a his Ghee oo ee eae a. a ee ee 39.00 48.00 
Dn \ccnthetd~ekwebeoband aeneeeadee 7.00 7.50 
TT er ea ar 11.75 15.00 
ST. LOUIS 
ON” errr rere Ce ere rT Teer ee 6.85 7.37% 
ED c.ce Gs ak ER Kae Ree aed 11.87% 14.75 nee 
At the places named, the following prices in cents per 


pound prevail: 
c—— New York ————-, 


One One 

June 29, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base..... 37.50 37.50 25.00 37.50 37.50 
Copper wire (carload 

Dt. teévrcadcitnnun sae 37.50 37.50 21.00 33.00 38.00 

Brass rods, base........ 44.50 44.50 29.00 42.00 38.00 

Brass pipe, base........ 46.50 46.50 33.00 45.00 46.00 

SS  ). egret 44.50 44.50 29.00 42.00 38.00 

Solder % and % (case 
SORED chen eeuneneseees 25.37% 30.00 28.50 28.75 25.75 
Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 


r—New York— -—Cleveland—, 





One hree 
June 29, Year June 29, Months 

1916 Ago 1916 Ago 
Copper, heavy and crucible... 21.00 17.00 20.00 25.00 
Copper, heavy and wire...... 20.00 ic dctace 19.50 24.00 
Copper, light and bottoms.... 17.00 14.00 17.00 21.00 
Sr PE 6405460506 eea news 5.00 4.50 5.75 7.50 
Ee ere ee re 4.50 4.00 4.25 6.00 
Pt Ce vcgesetesusnwks 11.75 8.50 12.00 19.50 
PP ssseuatagaanen aus 9.25 10.00 10.00 13.00 
No. 1 yellow rod brassturnings 12.75 as a 12.00 15.00 
PD ds060s cadcedhene wena khan 8.00 15.00 8.90 16.00 
Monel Metal—The following are the prices in cents per 


pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 
Lb. Lb. Lb. 500 Lb. 500 Lb 
ofaSize ofaSize ofaSize ofaSize ofa Size 
and Over and Over and Over and Over and Over 


Less Than 


Size, In. 











Rounds—Squares 
i; to wy..... 35.50 36.00 36.50 37.00 38.00 
4 to re, + CC 35.75 36.25 36.75 37.75 
% to 1%..... 35.00 35.50 36.00 36.50 37.50 
Rae GO Bice 35.75 .25 36.75 37.25 38.25 
Rounds 
S OO Bitcescs 36.50 37.00 37.50 38.00 39.00 
Squares 
D Gueves tua ea 36.50 37.00 37.50 38.00 39.00 
Rounds 
, £8) ert 36.25 36.75 37.25 37.75 38.75 
Squares 
Sy to 3iB....- 36.25 36.75 37.25 37.75 38.75 
Rounds—Squares 
$ |) 37.00 37.50 38.00 38.50 39.50 
5 2). eee 38.00 38.50 39.00 39.50 40.50 
,  Unenae heh ek 38.50 39.00 39.50 40.00 41.00 
are 36.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Hexagon bars 2c. per Ib. over corresponding size of round 
rods. 

For cutting to any specified length not 
add lic. per Ib 

The scrap allowance is 18c. 


Zine Sheets—The following prices in cents per pound pre- 


shorter than 1 ft. 


per Ib. delivered at works. 


vail: 

Capen See Ges, SN 60 kc ees wade adaeaeesecdeweaend 18.00 
-—In Casks—, —Broken Lots— 

Three hree 
June 29, Months June 29, Months 

1916 Ago 1916 Ago 
ial i aie oh a th Ge cee 21.00 22.00 26.50 
EE ce a Celen® hee akin aa 22.75 23.25 26.50 
Py gdustexintad due ean 21.00 21.50 29.00 





Copper Bars from warehouse sell as follows in cents per 


pound: 


June 29,1916 Three Months Ago 


Pn Se Wcdete ceeeens Suk wate 43.00 40.00 

COED 640640406046 600054008 40.25 39.00 

Le cts rhe eeeks bane Swe ee 40.25 38.00 
Babbitt Metal—-Quotations are as follows in cents per 


pound from warehouse at the places named: 

New York Cleveland Chicago 
en SE: scans ceduenane 60.00 47.50 60.00 
CROUIPGERE cn ccccevsesess. 30.00 18.00 25.00 


brands 

paid: 

Three Months Ago 
45.00 


and Japanese are quoted in 
delivery, duty 


June 29, 1916 
Py 


Antimony—Chinese 
cents per pound for spot 


S|. FR re re 9. 
EL. <06 ke we enee sew aes 20.00 50.00 
Py csccen wesw eesecsaene 22.00 44.75 
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Operations on the Sterling 
Marine Engine 


By E. 





SYNOPSIS 


cle to cover the whole process of manufacture of 


It is not the intention of this arti 
even one size of engine. An atte mpl is, howe rer, 
made to show a few of the operations which tm 


pressed the author as heing of special interest. 





The Sterling Engine Co., Buffalo, N. Y., manufac 
tures four-cycle marine engines exclusively. They are 
udapted to every type of motor boat from cargo carriers 
to high-speed yachts and tenders, and are built in sizes 
from 10 to 300 hp. The working speeds of the engines 
also vary within wide limits, say from 400 to 1,700 r.p.m. 
The heavy-duty motors will run without skipping at 
speeds as low as 200 r.p.m. 

The bases of the engines are made of cast iron, man 
ganese bronze or aluminum, governed by service and 
price, cast iron being heavy and low in price, aluminum 
light, but with no remarkable strength, and manganese 
bronze extremely strong even in a thin, light casting. 


Both these latter metals have of course the further ad 


A. SUVERKROP 


‘he same taken in cleanin 


the 


the main-bearing journals and crankpins ground to siz 


of damage. ‘J care is also 


the crankshafts. These are received at factory wi 


In the cleaning department the crank webs are ground 


all over to remove e\ scale. 


In Fig. 2 


In the works, 


ery parti le of 


is shown an oil-hole drilling machine built 


The table, or bed, is of cast iron planed 
the two 
with the drill 


the 


and provided with a longitudinal slot in which 


V-blocks 


spindles, 


slide, their centers being in line 


Two vertical members support rail, on 


which are two carriages carrying the slides for the ele 
tric drills. The slides are arranged so that they will 
swivel in éither direction. At the left-hand end of thn 
table is a similar head for drilling the central oil hol 


1. Fie. 3. The heads on the rail are used for the dia 

onal holes B in the crank webs, 

noticed that the tol 
0.001 in, It is 

commercially to limits 


The 


broach is toothed, but.the finishing end 1s provided with 


By referring to Fie. 3 it will be 


erance of the bearings is +0 and 


almost impossible to bore bearings 
leading end of the 


like this, so they are broached, 





FIG. 1. 


MANGANESE-BRONZE 


vantage of not rusting when exposed to fresh or salt 
water. 

One of these manganese-bronze bases is shown in Fig. 
1. With the exception of the main-bearing caps it is a 
single casting 72144 in. long, 1614 in. and 1034 
in. deep over all. The pattern is a single block, the 
interior being entirely formed by cores. 
from 1% in, up. 
careful pattern and foundry work as I had ever seen. 
The only concern that has so far successfully tackled the 
job of molding it is the Light 
Co., Pottstown, Penn. The total weight of the casting is 
340 Ib. A larger base of similar design, but 91 in. long, 
211% in. wide and 14 in. deep, weighs 900 Ib. in 


wide 


The walls vary 


Altogether it is as fine an example of 


Foundry and Machine 


man 
ganese bronze. 

One thing which struck me very forcibly was the ex 
cessive care in the cleaning department. Every particle 
This is obviously 


he crank 


of sand is removed from the castings, 
necessary, as it does not require much sand in t 


1,700 cause a lot 


case of an engine making 


r.p).m. to 


CRANK 


CASE FOR MARINE ENGINE 


t not only bring the hole to 


babbitt 


several polished bulbs thi 
but 
the bearing surface. 


exact size, compress the metal and burnish 


When all the machine work on the crankshafts is com 
pleted, they ted 
chine shown in Fig. 4. 


are te for running balance in the ma 


In Fig. 5 is shown a flywheel that had just been com 
Bullard lathe. The limits 


is are very close. The shoulder at the top forms 


pleted on the vertical-turret 
on th 
forced and screwed 
Fig. 6. It 
The 


at ior a ring 


spur gear that is 


on. The spur gear in place can be seen In 


forms part of the electrical starting mechanism, 

time on this flywheel, which is about 20 in, in diameter 
md turned all over, is 35 hr. To a man familiar w 
the machine on which the work is done, this would nm 
appear to be high production. It must, however, 
orne in mind that the work day’s work and the 
limit ery close, th t” for the gear wheel being to 
snap gage without any tolerance, which means in thi 


about 0.001 in. 











16 









is brought t 


FIG. 2. 





FIG. 3. DETAIL OF 





FIG. 4. RUNNING-BALANCE 

AND COUNTERBALANCED 

wheels are finally 

chine illustrated in Fig. 4. 
In Fig. 7 

balancing 


is shown another use 


Here the 


machine, 


ONE 


balance in the Fa 


OIL-HOLE 


TESTING 


CR 
tested for running 


for 


complete 


SIZE OF ¢ 


balan 


AMERTI( 


After the gear is pressed and screwed on, the flywheel 
is tested for static 
machine, Fig. 6. It 
the drill that forms a part of 


y & Scott balancing 
static 
this machine. ‘Thr 


balance 








MACHINE 
ANKSHAFT 


in the 


reverse 


MACHINIST 


DRILLING MACHINE 
I 
/ 


RANKSHAFT USED IN THE 





the Fay & Scott 








Vol. », NO. 2 














being first tested for static balance on the horizontal 
ways. While the machine is portable, it is obvious that 
to obtain exact results even in static balances the ways 


must be leveled up each time the machine is moved. 





FOR MARINE-ENGINE CRANKS 


| ¢ Bi = +h 
: — 


ENGINE 


175 


#00 
4] 











4 _ 


STERLING MARINE 





TURNING FLYWHEEL ON BULLARD VERTICAL- 


FIG, 5. 


TURRET LATHE 









The reverse-gear clutch shown is of the well-known 
disk type, with alternate steel and bronze disks alter- 
nately engaging with the central-shaft member and the 
Case, 
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The turning of the bronze disks, shown in Fig. 8, is disks vary in diameter with the size of the clutch, but 
a nice job, as these are required to be within 0.003 in.  12-in. disks require about 15 min. to finish-turn. 
of uniform thickness. The original castings are about In Fig. 9 is shown the drilling of the holding-down 


7s in. thick. In approximately four cuts, taken on alter- bolt holes in a cast-iron base. Mounted on the tabk 


— 





























FIG. 6. DRILLING FLYWHEEL FOR STATIC BALANCE FIG. 7. BALANCING A REVERSING GEAR 





FIG. 8. TURNING BRONZE CLUTCH DISKS FIG. 9. DRILLING HOLDING-DOWN BOLT HOLES 

















‘ASES FIG. 11. PORTABLE GRINDER IN THE CLEANING 


FIG, 10. INGERSOLL MILLER FOR BASES AND CRANK 
USED FOR “PLANER” WORK DEPARTMENT 





nate sides to prevent buckling, the disks are reduced to of the radial drilling machine are two tracks made o 
ve in. in thickness, planed channel steel. Bosses that cannot be reached by 

It will be observed that a special eight-jawed chuck swinging the arm are brought into range by  slidin 
is used to obviate distortion as much as possible. The the bed on the rails. The holes for the holding-down 
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bolts do not require to be spaced accurately, so no jig 
The holes for the studs that secure the crank 
case to the base must be They are drilled 
with the aid of a light steel jig, or perhaps more correctly 


is used. 
accurate, 


a templet with drill bushings. 

Practically ali the “planer” work on the crank cases 
and bases is now done on the heavy Ingersoll miller, 
Fig. 10. With the adoption of the miller for this work 
the production has been more than doubled. 

The electric portable grinder illustrated in Fig. 11 


is used in the cleaning room. It hangs, as shown, from 





BAKER CYLINDER-BORING MACHINE 
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which permits the boring operation to be practically 
continuous. 

The cylinders shown in Fig. 12 are 51% in. in diameter 
by 12,¢ in. deep when finished; 3%; in. of metal is re- 
moved in two roughing cuts and one finishing cut. It 
takes about 14 min. for the cut. For the four-cylinder 
engines, in which the cylinders are cast en bloc, a four- 
spindle Baker cylinder-boring machine is used. 

The pistons are at present turned on a Jones & Lam- 
son flat-turret lathe. For the first operation the piston, 
shown at A in Fig. 13, is chucked in a four-jaw chuck 





PISTONS 


FIG. 13. DRILLING WRISTPIN HOLES IN 








any 











sal ay ; wer” 


- 


a 


ROUGH AND FINISH GROOVING TOOLS 


. 





FIG. 14. 


a swinging crane. The counterweight is padded with 
rags to soften the blow, should someone inadvertently 
bump into it. When the small 
manipulate, the grinder is clamped by the sleeve in the 


work is and easy to 
vise, as shown, and the operator takes the work to the 
crinder. 

In Fig. 12 
boring machine. 
bolts to the crank case, is milled in the first operation on 
a heavy Brown & Sharpe vertical miller. In the boring 
operation this surface is bolted to the boring-jig plate 


is shown a Baker double-spindle cylinder- 
The surface of the cylinders, which 


A, which slides against stops in the jig body B and is 


clamped in place, as shown, ‘Two plates A are employed, 






i 
" “ 
- 


Ee - ~ wil 
we 
<= an 


FIG. 15. 





rs 


pew’ 
‘ 





FOR PISTONS 


TURNING AND FACING TOOLS 
with the lower or open end outward. It is trued by 

The open end is faced and bored to a depth 
%@ in., a flange projecting inwardly being pro- 
This operation 


the inside, 
of about 
vided on the casting for this purpose. 
takes about 5 min. 

The wristpin hole is then bored on the Baker drilling 
machine, Fig, 13. The and faced the 
piston is centered on a seat at B, against which it is 
forced by the handwheel and screw C. The sliding plug 
D is provided with a wedgelike fork on its inner ex- 
tremity. This fork squares up the bosses on the inside 
of the piston, bringing the piston in correct position so 
that the wristpin hole will pass through the center. 


bored end of 
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For burning, the pistons are chucked against a seat 
similar to that used in the drill jig in Fig. 13, with this 
An eye-bolt passes through the hollow spin 


exception : 
dle of the Jones & Lamson lathe, and a pin passed 
through the wristpin hole enters this eye-bolt. At the 
rear end the eve-bolt is provided with a thread and 
handwheel to draw the piston to the seat. 


The éxterior is turned 0.010 in. oversize for grinding. 
The turning operation covers two roughing cuts on the 





FIG. 16. 


body, roughing the three ring grooves and the three 
oil grooves, finishing the three ring grooves, facing the 
end and centering the end for the grinding operation 

all of which takes about 20 6-in. 


min. ohn a piston, 




















FIG. 17. STERLING WATER DYNAMOMETER 


In Fig. 14 are shown the grooving tools. These ar 


similar to milling cutters with coarse-pitch teeth. On 
the inside they are keyseated to prevent their turning 
on the bar. Collars space them the correct distanc 


It will be noticed that the oil grooving tools 
the broad one in the center and the two to the 
than the 


apart. 
that is, 
left—are of smaller diameter ring grooving 
tools. 

In Fig. 15 the turning and facing tools are illustrated. 
In Fig. 16 is shown a partly assembled six-cylinder 110 
to 140-hp. Sterling engine. This illustration gives some 


idea of the compact manner in which the mechanism is 


housed. 

After assembling, all Sterling engines are given a run- 
ning test from one to two days or longer, depending on 
circumstances. 


The testing departmert is in a separ- 


PARTLY ASSEMBLED SIX-CYLINDER MARINE ENGINE 
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ate building, and each testing base is provided with a 
water-brake dynamometer built by the company, An ex 
terior view of this dynamometer is shown in Fig. 17. 


Within the casing and secured to the central shaft is 


a rotor that is a circular casting with radial pockets 


on each side. On the periphery also there are pockets. 


The brake is supplied with water from any convenient 
source. The water is thrown from the side and fac 
pockets of the rotor into corresponding reversed pockets 

in the casing and side plates. The 


force with which the water is thrown is 
in proportion to the speed of the rotor, 
and its impact tends to rotate the cas 
ing. Flat plates between the rotor and 
the end 
from the center of the shaft and serve 
to cut off the 


from The 


plates are adjustable to and 


amount of water thrown 


rotor, thus regulating the re 


which ean further be regulated 


Sistance, 





by varving the amount of water admit 


ted. he torque arm, at the left, Is 
31.152 n long. It is attached to a 
weighing scale of any convenient type. 


The leneth ol the 


fies the calculation of the power deli 


torque arm simpli 
ered by the engine, the formula being 


Pounds pull >. rpm. 


hp. 


On ") 

\\ tenn thee 
concluded. the 
bled, 
The 


painted. 


test has been satisfactorily 


engine is disassem 


and examined to see the con 


} 


dition after test, various parts are then cleaned, t! 


engine reassembled, bolted to skids and, if for 


horergn shipment, boxed, 


Patterms for a Gas-lingine 
Cylinder and Hlead 
By Il. E. MeCray 
There are as many ways of making gas-engine cylinder 


der head 


ders in the 


patterns and core boxes as there are 


end evil 


neine bu country, and it is no extraordinary 


eccurrence to see several kinds of patterns in one plant. 


The idea of this contribution is not to outline a standard 


nie thod. for condition diffe) Wierety rut 1) it] strats 


A 
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FIG. 1 THE CYLINDEI CASTING 


what we have found after considerable experience to be 
the best and cheapest way. 

In Fig. 1 is shown an example of a common type of 
cylinder casting. It is cast separate from the engine 


bed. With a few variations in shape and ports, we find 
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if typical of “two-piece” engine construction. 
pattern is parted along the center line AA and has: SIX 
Two of these support the cylinder-barrel 
The igniter port 
core J is the 


drag and is held down by the cylinder-barrel core, as 


ore prints, 
round 


vore, which is a straight core, 


located. for convenience in setting, in 


it projects through the water jacket core, It is also a 


straight core, but has one end rounded to conform to the 
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FIG. 2. WATER-JACKET CORE BON 


THE 


barre! The water-jacket core is made in halves 
and is supported at three points—the filler hole at W 
and the ports BB, later pipe tapped and plugged. 


The ceylindet head is held in place by SIX bolts, and 


core, 


between each pair of bolt lugs is a water core al to 


allow water to circulate around the cvlinder head. The 
water-jacket core box is seen in Fig. 2, which shows 
how these cores are formed without loose pieces. The 


semicircular section BC forms the outside of the cylinder 
barrel and rests in each end of the box. It is of course 
removable to allow tucking and to draw the box off the 
core when completed. Before the core is rapped out of 
the box, however, a half-round cast-iron drier is inserted 
in place of BC, preventing any sag that might other 
wise take place in baking. 

The water-port cores // are formed by openings cut 
in the solid box and are arranged in such a 
draw out with the main core. The pieces ?, which would 
prevent drawing if solid with the box, are fastened to 
the plate at the end of BC and lift out with it. They 


Way as to 








0-0 


CYLINDER-HEAD 


CORE BON 


CYLINDER Fig. 4 
CASTING 


FIG. 3 


HEAD 


THE 


also act as squaring strips, to maintain the bosses solid 
with BC at the The water cores Il do 
not have prints on the pattern, nor do they touch the 


mold, as they project only ,'g in. beyond the finished 


proper angles. 


dimension of the cylinder face. Even though filled over 
on the rough casting, the roughing cut over the face 
With a four-bolt the bolt 


from a center line 


lugs 
the 


head, 


opens them up. 
located at 45 


deg. vertical 


The 
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the core box is even simpler, as the 
The 


splash guard S is dovetailed into the box and draws out 


customary spacing 
pieces P do not interfere with drawing the core. 


with the core, this being the only loose piece in the box. 
The illustration shows the cope half of the box; the ig- 
nited-core boss J, Fig. 1, is fastened in the other half. 
The drag, or igniter-pad, half of the jacket core 1s 
set in the mold first, then the igniter core through its 
opening, followed by the barrel core ard the cope half 
of the jac ket core. No chaplets are required. 
The cylinder head is illustrated in Fig. 3. It 
be noticed that the water circulates over the top of both 
inlet and exhaust ports and completely around the valve 


will 


This construction was adopted for two reasons- 


bosses. 


the better cooling afforded the valve stems and the 
preservation of the paint over the exhaust port. The 


water-port cores are also marked //. They register with 
the cylinder water ports. 

The cylinder-head pattern is parted at AA, the center 
The cylinder step, 
or finished side, which is the drag half of the other half 


line of the valve ports and pads. 


carrying the valve bosses, lifts with the cope and is drawn 
This arrangement is for convenience in core 
setting and closing the mold. The inlet- and exhaust- 
port cores are supported by two prints each—at J and 
I’ and FE and EF These are made in half 
boxes and pasted together before setting. 

The water-jacket core is located by the print H. 


out of it. 





respectively. 


The 
t, is a solid box with open top, the blocks 
The 
radius over the top is formed by the cast-iron drier ring 
The 
section of the drier ring is approximately that of a fillet, 

: shown in Fig. 4. The core is struck off and slicked, 
ihen rapped out on the drier ring, which prevents any 


core box, Fig, 


forming the ports, bolt lugs being glued in place. 


? set in place after the sand is well tucked. 


warping and permits easy handling of an_ otherwise 
delicate core. 

The port cores are set into the drag first and the water- 
jacket core over them, with thin’ sheet-metal chaplets 
between. A height gage is provided so that the cores are 
not pressed too far into the mold. Four chaplets are 
then placed on the jacket core and the mold closed. 


Chip Guard for Machine Tools 


By Winuram Torray 


lhe accompanying illustration represents a guard for 


chips. It has been used successfully on lathes. The 








\ CHIP GUARD 


device, which is clamped with the tool in the holder, hardly 


needs any explanation. 
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Caring for Small-Shop Bearings 


By JoHNn H. 





SYNOPSIS 


practical points in connection with the construc- 


This article takes up some of the 


tion and operation of shaft bearings and tells hou 
to make simple tests of the qualily of the lubric ant, 





“How are you getting on with that perpetual-motion 
machine, Uncle Billy?” 

“There is only one thing now left to be overcome, and 
then the machine will go.” 
“And what’s that, Uncle Billy? 
“Oh, just friction.” 
Friction is the curse of the perpetual-motion inventor, 


> 


and it is indeed more or less of a nuisance in the shop 
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FIG. 1. SELF-ALIGNING BEARINGS AND A 


A and B—three rigid bearings on one shaft are 


bearings and a flexible coupling 
anyway, except in the case of pulleys and belts, where 
it is quite desirable to have a fair share of it. Like all 
most other evils, 
its advantages than it is to 
And then if it 


other evils, it has its uses; but like 


it is easier to make use of 
minimize its disadvantages. weren’t for 





Ss 
~ 





B 


4 ee 
Pe = 
o4 
’ 
v 


Fig. 2 


FIGS. 2 TO 4 
Fig. 2—Testing oil for solid impurities. A 
oil through with pure kerosene D Y 
the presence of acid. A 
acid in the oil. Fig 
several days. B—If a crust forms, it 
friction, the oil dealers would lose their jobs and the 
price of gasoline would go up another notch to keep up 
the general average. 
A good deal of the friction that is ordinarily attributed 
to bearings is in reality actual mechanical binding. Take 


VAN 


FLEXIBLE 


certain to result 
increas 


VARIOUS TESTS OF OILS T 


Thin the oil 
Examine the filter paper 
Put a drop of oil on a polished brass sheet. B 
4—Testing oil for the presence of resins 
shows the presence of resins 


DEVENTER 


a case of three, or even two, bearings on a bedplate. Un 
less the section of this plate is extremely rigid, any me 


chanic will know that it can be easily sprung out of 


shape to suit the lack of level or flatness level of the 
floor on which it is placed, It is almost Impossible to 
line up three bearings upon a single shaft without pro 
ducing more or less of this binding, which is the reason 
that the sale of flexible couplings is on the increase. Even 
do more than 


these 


does not 
lye nd 


this kind is to use a 


the use of self-aligning bearings 


make it easier for the shaft to under con 


na case of 


ditions. The remedy 


flexible coupling and self-aligning bearings, dividing the 
as shown at ( in Fig. 1.) This 


al rangemept shown at 


2 ae eae 


Di 


work between two shafts. 


arrangement costs more than th 


‘ 
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D 
COUPLING MAKE BEARING FRICTION A MINIMUM 
in loss of power C and D four self-aligning 


the first cost, but pay dividends 


A; but the man who Is going to use this outfit will pay 
the difference, if its disadvantages are properly explained 
lo him. 

Friction is blamed for a lot of things of this kind that 


really should not be laid at its door. As a matter of fact, 
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B 
I 5 Fig. 4 
DETERMINE PRESENCE OF IMPURITIES 
with kerosens B—Strain through filter paper (—Wash the 
for a residue of solid particles Fig 4 Testing oil for 


several days denotes 
warm place for 


brass afte 


d leave in a 


\ green spot on the 
A Put some oil in a saucer 


the reason that many shafts run at all is because they 
possess enough flexibility to let them turn the corners 
imposed upon them by bearings that are out of line. 
When a bearing heats up because something of this 
kind is the matter with it, conditions are wrong and 
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a bearing gets 
matter. 


but the fact that 
hot does not indicate that anything serious is the 
A modern has it that the hotter a 
comes the efliciently it and the 
If made properly, 
their 


ve changed, mere 


should 


theory bearing he- 


more rulis less 
bearings can be 
surface, and 
cause of alarm. However, 


shafts that rotate 


it wastes in friction. 


run hot enough te fry an egg upon 


vet this heat need not be the 


this 7s true of the fast-running 


more thousands of revolutions per minute. When the 
slower-moving small-shop bearings vel hot enough for 
culinary purposes, it is time, ordinarily, to do some- 
thing with them. 

A hot bearing may be caused by lack of proper lubri- 


cation or by lack sufliciently good workmanship, and 








sometimes, not infrequently, it is due to a lack of knowl- 
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FIG. 5 A SIMPLE SHOP TEST FOR VISCOSITY 
\ Place t drop of the oil or the ball of th thumb. 
R—If you can squeeze out the lippery feel” by rubbing a 
hort time, the oil lacks lubricating qualities 
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FIG. 6. TESTING OIL FOR THE PRESENCE OF SULPHUR 
A Put a quantity of oil into each of two glass vessels 
B—Heat one of the samples to 300 deg. F. and maintain this 


heated sample turns darker 
presence ol sulphur 


15 min. C—If the 


temperature for 
indicates the 


than the original, it 


designed the bearing 
load. In the 


traced to a lack 


edge on the part of the man who 
and who made it too small for the 


usually 


majority 


of cases, however, trouble is 


proper lubrication. 


Thus, the first and greatest rule in caring for small 
shop bearings, and in fact any other, is to keep them 
lubricated with a lubricant of good quality, suitable for 
the work that they have to do, 

Of course, there are people who simply will not oil 


prin iples, l these 
the ones who pay for the ma 
Then and 


neglect 


machine, out of general suppose, 
people usually not being 
first place. 


not 


chines in the there are others, 
them, 


but because of 


to oil machines on 
The injury done 


and the ag 


more of who do 
principle, 


by one of these 


forgetfulness. 


fellows is as bad, however. 


gregate damage is much greater. I have seen shops 





pe wer 


one or 
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(and big ones, too) where a machine that was in com 
mon use by a number of men went oilless because each 


one would look to the next fellow to oil it. 
The crudest oiling device that exists is the “oil hole 
to which oil is applied with a squirt can. The use of 


> 





FIG. 7. TESTING THE “NEUTRALITY” OF GREASE 

A—Melt a quantity of the grease. B—Test with litmus 
paper. If blue litmus paper turns red, it indicates acid; if red 
litmus paper turns blue, it indicates alkalies. A very slow 
change of color indicates a neutral grease 
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FIG. 8 TESTING GREASE FOR VOLATILE MATTER 
A—Weigh a quantity of grease on a sensitive balance. 
3—Heat at 200 deg. F. for 2 hr. C—Weigh again. The dif- 


amount of volatile 


ference in weight is an indication of the 
matter, such as benzine, naphtha, etc., in the grease 
Z - i 
, 1 - 





FIG. 9 


some 


“FTLLING” 
A cloudiness 
filling 


TESTING 
grease ina 
tube 


A GREASE FOR 
test tube B 
indicates soap or 


A Melt at the 


bottom of the other 


lathe” is almost a slander on the 
for no matter how depraved and lost to 
hope be the still retains a 


certain sense of shame that prevents him from teetotally 


the word “engine 
steam engine, 
designer of an engine he 
the design of his engine by providing for squirt 
No, indeed, he puts on sight-feed oilers, 
the bearings are 
excellent workmanship 


ruining 
can lubrication. 
not 


farm engines in. which 


What a pity to see 


even on 
s raped, 
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vasted on hardened and ground spindles and high-grade 
bronze bushings such as we find in machine tools and 
then to think that the lubrication and like of these ex- 
bearings are left to the chance finding of a 
When you get a machine in which the 
in this way, do 


pensive 
squirt-can hole! 
important bearings have been mistreated 





yourself a favor by tapping out the holes and adding 
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FIG. 10. TESTING GREASE FOR TALLOW AND GUMS 
A Place some pieces ot copper wire in a concentrated 
solution of nitric acid B—Add some grease and stir Cc 
After an hour the ingredients will arrange themselves as 


shown 


sight-feed oil incidentally crediting 


this act by adding a couple of years to the probable life 


cups, yourself for 
of the machine on your depreciation sheet. 

An article of 
big subject of bearings, even for small shops. 


this length is a small place to cover the 
The 
design and operation of bearings 
fully “American 
Book.” So I will use this space for 


man 
who is interested in the 
will find this subject covered in the 
Machinist 
pointing out certain simple oils and 
tests which need not be made in the laboratory, but which 
made in Mrs, Small-Shop Man’s kitchen, if nee- 


Bearing 


tests for greases 


can be 
essary. 


Intermittent Spiral Gears 
By ID. Watson 


The 


lead intermittent spiral 


developed layout of double- 
These 
double-lead spiral gears were used on a special machine 


N 


N 


illustration shows the 


gears on the pitch line. 


Li 





a 
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INTERMITTENT SPIRAL GEAR 


for milling work that had lugs about 2 in. apart in 
a straight line. They were too far apart to let the cut- 


ter run idle over the spaces at the regular cutting feeds. 
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table to 
lugs and 


run 
last 


inter- 


possible lor the 


These gears made 


mittently, slowly when milling the across 
the spaces, 

It will be 
are cut on ang 
the teeth on the 
When the 


with the 


teeth on the driver 
with its 
1 deg 


driver gear are in 


that the 
and 1 deg. 
15 and 


noticed rear 


rles of 75 axis, and 


driven gear are . with its 


1 5-deg. teeth on the 


15-deg. 


revolves 


axis. 
gear, the 
15-ck 

15-dey, 
revolves fast. 


mesh teeth on the driven 


driven gear slowly; but as soon as thy 
teeth of the 
teeth on the driven crear, the driven year 

It is that the 


constant speed, only the driven 


driver gear are in mesh with the 


understood driver year revolves at a 
gear changing speeds. The 
full lines show the gears complete ; the dotted lines show 
the part of the teeth that must be removed with an end 
turning. 


mill to allow freedom in 


me 


Feather-Pinning Jig 
By M. A. 


BowYER 


Fig. 
Into the 
riveted over. 
C. The 


i*y-in. hole 


1 shows what is known as a feather-pinning jig 


holes drilled in the rivets are a and 
The 
piece #B is made of 4‘g-in. 
drilled 
diameter on each end. 
as the thicknesses of the 


in. hole 


pieces 
work consists of three pieces , Band 
beret. epi with a 
hub 1 in. in 


and reamed in it and a 


These hubs are as long respective!) 
land (, which have a !,- 


The 


pieces 


hubs. 


reamed to fit over the 


lmportant stop- 


nl 











Stud @ 


FEATHER-PINNING J1G 


ping point on the piece A is shown in contact with thy 
stud ). The locating point of the piece C is the hole / 

This jig was first made with a solid stud at #, but th 
iniiilbeds had trouble getting the work off. owing to the 


extremely snug fit in the hole and also on account of the 
thin, springy material. These unsatisfactory conditions 
were improved upon, as shown. 

The device now consists of a cam arrangement that 


The small 
stud 
full lines in the position 


dashed 


allows the lo ating stud to drop out of the hole. 
the 
The lever 


hole of part (; is lapped to fit the locating 
snugly. 


it has when the 


J is shown by 


work is loaded and by the lime 


when the work is unloaded. 


It is not good policy to use a screw against as thin a 
so the clamping of this part on the stud D 
pin V. The stud N 
has a tenon turned on one end, driven into the jig and 


held by the screw P. The handle A is used to raise the lid. 


piece as A 5 


is done by the screw L ac ting on the 
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Tools Used in Machining a Turret- 
Lathe lHlead 


By Robert Mawson 





SYNOPSIS—In this article are shown the tools 
for machining the head, tatistock and apron of 
a turret lathe. 
head and tgjJstock are provided with long guide 


The fixtures used in boring the 


bearings® “Slip bushings are furnished to guide 
the bars during the rough- and _finish-boring 
The drilling jigs for the head are 
supplied with locating plugs so that the holes 


operations. 
are machined in alignment. The apron jig locates 
the rough casting after the bar has been machined 
and is provided with a cover. 





On page 1007, Vol. 44, is shown a turret lathe made for 
the Reed-Prentice Co. by the Blake & Steam 
Pump Works, East Cambridge, Mass. In this article ere 
illustrated some of the tools for machining important 


Knowles 


parts of these lathes. The fixture used in boring the head 
is designed with supports at each end and in the center. 
The planed base of the casting is located against pins 
and screw poppets tightened against bosses to hold the 
Straps hold the casting securely 
during the boring operation. In the jigs employed in 
bored holes to produce the 


casting against strains. 


drilling, plugs fit into the 
desired alignment, 

The tailstock boring jig 
hold it in the fixture after 
In this tool the same design of boring bearings to obtain 
is observed as was shown in the head- 
boring fixture. The jig for the 
a cover and, after the casting has been accurately placed 
and clamped in the tool, is held down with swinging 
bolts. It wil! be observed that this latter is provided 
with substantial legs forming an integral part of it. 


has straps and setscrews to 
it has been located by pins. 


vood alignment 
apron is provided with 





FIG. 6 


JIGS AND FIXTURES USED IN MACHINING 


FIGS. 2 AND 2-A 


Operation—Boring the head, Fig. 1. The planed casting is 


located against pins and held down with straps. Screw pop- 
pets are then tightened against bosses to assist in holding 
the casting against the boring strains. The bars are guided 


at each end and through a bracket in the center. 


Holes Machined—One 5-in., one 2%-in., one 4\%-in. and one 


5% -in. bored. 
FIGS. 3 AND 3-A 
Operation—Drilling holes in base of head, Fig. 1. The 
jig is placed on the planed base of the.casting and forced 
back against an adjustable stop with a setscrew. 
Holes Machined—Four ?}-in. drilled 
FIGS. 4 AND 4-A 
Operation—Drilling holes at end of head, Fig. 1. Jig is 
located by a 4.122-in. plug that fits into the 4%-in. bored 


hole. On the right-angle side of the jig a plate rests against 
the planed base, thus locating the jig 


FIG. & 


A TURRET-LATHE HEAD, WITH WORK SHOWN IN POSITION 


Holes Machined drilled and one 1%-in. spot- 


drilled 


Four */.,-in 
and reamed. 


FIGS. 6 AND 6-A 


Boring tailsteck, Fig. 5. The machined casting 
held down by the sides 
The boring bars are guided 
bushings. 


Operation— 
is located by stops and setscrews on 
and straps on the upper surface 
at both ends by boring tool-steel hardened 

Holes Machined—One 4% -in. and 3 %-in. 
The end of the latter hole is tapped for % in. with a 
12 U.S.F. thread. The bars on this fixture are arranged with 
one-point cutters. 


bored. 
4-in.- 


bored one 


FIGS. 8 AND 8-A 
Operation—Drilling and reaming apron, Fig. 7. 
casting is placed on adjustable and held 
straps. The cover of the jig is placed in position, being held 
with nuts on bolts fitting 

Holes Machined—One “ 


The milled 
screws down by 
into slots 


w-in. drilled, one %-in. spot-drilled 


and reamed. One 2\-in. spot-drilled and reamed, one hole 
drilled for 1%-in.-14 U.S.F. threads, one 1%-in. spot drilled 
and reamed, two \%-in. drilled, four ,,-in. drilled for %-In. 
U.S.F. threads. 











Jialy 13, 1916 AMERICAN MACHINIST 











CAST /RON, A 

so0fiB t/ ws 

\\ IBhigh 
| 


ii ei th, s. 
intel Ww =) 

















/ ar 
{ ,% CAST IRON, 
€20 POUNDS 























DETAILS OF JIGS AND FIXTURES USED I-! 'TACHINING A TURRET-LATHE HEAD 











AMERICAN 





Imteresting Hardening Plant 
By A. TowLer 


The Gray & Davis Co., Boston, Mass., 
designed and built an interesting hardening department 
in connection with its factory. In Fig. 1 is shown a 
plan of the department. 

A noteworthy feature of the arrangement is the over- 
head trolley for conveying to the various furnaces and 
tanks the parts being hardened. The trolley is also 


useful for the compound and bone to the 


hopper, from which they can be dropped down to the 


carrying 


packing bench as required. 


A view of the side of the department where the 
muffles, small crude-oil furnaces and lead pots are placed 
Fig. 2. In Fig. 3 are illustrated the 
cooling-oil tank, with cooling screen over it, also the 
front of 


the air compressor may be seen a number of tote boxes 


is shown in 


motor-driven blower and air compressor, In 
with parts ready for hardening or heat-treating. In 
front of the oil tank and 
hot-potash tank; in one corner is the steam pipe for 
This hardening department was de- 


screen may be observed the 
heating the liquid. 
signed after much investigation on the subject and is giv- 
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has recently 
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It will be seen that provision has been made in this 
plant for storage of both stock and work. This is a feature 
worth noting as the space is large enough so that the parts 
either before or after hardening may be placed in stock 
and drawn upon as needed thus avoiding any delays. 
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FIG. 2 VIEW OF POTS 
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FIG. 3 VIEW OF OIL TANK AND COOLING SCREEN 
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A 5,0OO-Hp. Silent-Chain Drive 


By JoHN 





SY NOPSIS—The waterwheels for this develop- 
ment were designed for a head of 42 ft. and a 
Owing to lack of head, their 


By connecting 


speed of 225 r.p.m. 
operating speed was 147 r.p.m. 
two wheels to the generator shaft through silent- 
chain and sprocket drive the spe ( d of the generator 
was stepped up to 225 r.p.m. 





of tem- 


At the time of the construction the 
porary plant the Oxbow Bend power house of the Idaho- 


present 


Oregon Light and Power Co. presented a peculiar en- 
gineering problem. The plant is located near Copper- 
field, Ore., at what is called the Bend of the 
Snake River, about 60 mi. north of Huntington. It is 


Oxbow 


214, mi. around the bend of the river, and the distance 


i: 


R. ALLEN* 


In the meaatime the company was placed in the hand 
of a receiver, who found himself very much handicapped 
for lack of power. There was also a possibility that il 
this power house was not completed the company’s water 
forfeited. It 


desirable, then, that this construction work be 


rights in the Snake River would be Was 
made use 
of as far as possible in building a temporary plant. It 
was at this point that I called 
regard to could be 
the 
money, 


was on to advise the 


company in what done to obtain 


Oxbow plant without 
The amount of 


made it impossible to build a dam, as originally planned, 


power from expending any 


large sum of money available 
or to buy new machinery. 
the 


already owned by the company and to combine them 


The problem was to use the 
construction work, waterwheels and the erenerator 


into an operating power plant sufficient for the purpose. 








FIG. 1. A GENERAL 


across the bend at the narrowest point is only 1,500 ft. 
The natural fall in the river in passing around the bend 
is 21 ft. 

It was the original intention to build a dam across the 
Snake 
12 ft. at the power house. 


tiver, raising the water so as to give a head of 
The tunnel across the bend. 
the 
having charge of 


was entirely completed, also the headgates at en- 
trance to the tunnel. 
the original construction had also purchased the water 


The waterwheels had 


The company 


wheels and two of the generators. 
been purchased for a head of 42 ft., at which their speed 
At this point in the con 


9oO7 


would be 225 revolutions. 
struction the company was forced to stop operations, 
owing to lack of funds, and the construction work was 
left for about three years. 





*Professor of mechanical engineering, University of Mich 


igan. 














VIEW OF THE PLANT 
One of the difficulties was in the fact that the gen- 
erator was designed for 225 revolutions and must be 


The waterwheels at 21-ft. head 
would 143 
and at the lower head would develop less than one-half 
the horsepower required by the 
cided that, 


driving one generator trom two waterwheels, provided 


operated at that speed, 


have a normal speed of about revolutions 


eenerator. It was de- 


il possible, the experiment would be tried of 
ome form of geared drive could be employed to give 
the proper speed ratio between the generator and the 


waterwheels, 


The first consideration was the use of large miter 
rears. These were seriously studied, but were given up 


owing to the difficulty that would be encountered in 


the gears being so large as to cut into the tailrace and 
prevent a proper discharge of water from the wheels. 
such as 


large gears, 


lia addition, the expense of very 
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9 in. on centers, would be excessive. 


suggested the possibility of using a crank and connecting- 


rod drive. 


difficult problems involved in construction of this kind, 








FIG. 2. 


The third means considered was a silent-chain drive, 
which involved less expense and took up less space than 
any other form of drive proposed. In laying out the 
temporary plant it was found that it would be necessary 
to lower the wheels 5 ft. from their position as originally 
planned, in order to obtain a sufficient head of water 
over them in order not to draw air. The lowering of 
the wheels brought the waterwheel shaft very close to 
the floor of the power house, but by the use of a chain 
drive the sprocket wheels were reduced to so small a 
size that they did not cut into the engine-room floor to 
any depth. Previously to this time no silent-chain drive 
had been made for more than 1,250 hp., and it was with 
some misgivings that plans were made involving the 
transmission of 5,000 hp. The question of using so 
large a drive was taken up with firms making chains of 
this type and the contract was awarded to the Morse 
Chain Co., Ithaca, N. Y. 

The hydraulic tunnel is 26 ft. 
1,300 ft. long. When the plant is in operation, the 
velocity of the water through the tunnel is about 7 ft. 


wide, 26 ft. high and 


per sec., with a loss of head of about 1 ft. 
A temporary tailrace of timber and steel was bui"! 
to carry the water from the lower end of the tunnel to 
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would be necessary in this case, the shafts being 10 ft. 
There was also 


This, too, was rejected owing to the many 
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the concrete-steel penstocks in which are located the 


waterwheels. The wheels consist of four 48-in. wheels 
on a single shaft, there being two such sets. 
A general view of the plant is given in Fig, 1. 


set of chains and the generator are shown in Fig. 


One 


» 





‘ = 
’ 2a Ses 





ONE SET OF CHAINS AND THE GENERATOR 


Fig. 3 shows a layout of the shafts, sprockets and chains. 
The built of 
struction up to the roof. The entrance is through the 
This construction 
high water the power house may be submerged to a 
depth of 8 ft. above the operating floor. One peculiarity 


power house is monolithic concrete con- 


roof, Was necessary, as at times of 


4 Chains, each 
2°Pitch, 21 wide 
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FIG. 3. LAYOUT OF SHAFTS, SPROCKETS AND CHAINS 
the fact that during periods 
the headrace rises about as 


of this plant, however, is 
of high water the level of 
much as the level of the tailrace, so that an approxi- 





















July 13, 1916 AMERICAN 


mately uniform head of water can be obtained at the 
wheels at all times. 

The plant has now been in operation since September, 
1914, and the only shutdown that has occurred has been 


due to ice trouble. The chains have given satisfaction. 
The operation of the chains is almost noiseless, and the 
made by the armature of the gener- 
much more than the sound of the 
In the drive there are eight chains, each 21 in. 
The driving sprockets have 


sound revolving 
ator is 
chain. 
in width with a 2-in. pitch. 
71 teeth, and the driven sprockets 47 teeth. The dis- 
tance from center to center of the shafts is 129 in. The 
linear speed of the chain is 1,765 ft. per min. The main 
shafts are 15 in., and the main bearings are 15x30 in. 
Each sprocket is supported with a ring-oiling main bear- 
ing close to the sprocket at each end. From the first 
day upon which the plant started, the chains and oper- 
ating mechanism have run without difficulty of any kind. 


noticeable 


—- 
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Building a Large Marine 
Engine Crankshaft 
By R. M. 


SHERMAN 


Each builder of large marine engines has his own opinion 


as to how a crankshaft should be made. While it is by 


no means difficult to build crankshafts, it is quite a differ- 
ent matter to produce one that, when finished, will be of 







FIG.7 
THE CRANK WEBS AND HEATING DEVICES 


FIGS. 1 TO 7. 


100 points excellence and that will render unfailing ser 
vice. The heart of a ship is its propelling machinery ; 
and if it has a reciprocating engine, the crankshaft is a 


basic factor of this heart. If the alignment of the fin- 


ished crankshaft is poor, chronic trouble will soon develop 





together, as in Fig. 
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and the exact source will be difficult to find. If the crank- 
shaft does not run true and the pins are out of line with 
the shaft, it is almost impossible to line an engine up cor- 
rectly, thus impairing the efficiency of the engine and in- 
creasing the fuel bill. 

One of the many results of a faultily built and machined 


crankshaft will be hot bearings, which are a source of 
much annoyance to the engineer, besides interfering seri 
ously with the performance of the engine, and which 


might result under certain circumstances in the loss of a 
ship. 


It is therefore of the utmost importance that the 


building and machining of a large marine-engine crank 


shaft should be intrusted only to mechanics who have had 
experience along this line. 

Quite frequently the crank webs are delivered rough- 
forged in the machine shop. In such cases the first oper- 
ation is to ascertain if there is sufficient stock left so that 
the webs will machine true to drawing size, which is de 


\fter 


done, the crank webs are placed on a planer or miller and 


termined by a sheet-steel templet. this has been 


machined to the required thickness. 


Fig. 1, it 


would require considerable time to drill and bore it for the 


Since the web is a solid mass, as shown in 


shaft and pins. To avoid this, two 34-in. holes are drilled 
for a starting point, and then, with an acetvlene cutting 


outfit, holes are cut about 2 in. smaller in diameter than 


the given size, thus allowing ample stock for finishing 
Ciws, 


on the boring mill and taking care of eccentri 





ASSAY WP oP RC 


All burrs are removed, after which the erank webs are 


carefully laid out, assembled in pairs and clamped rigidly 


Bs They are placed on a vertical bor 
ing mill, where they are accurately set and bored. Wey 


ways are cut and clamps changed to the inside of holes 
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without disturbing the position of the webs, as in Fig. 3. 
The next operation is to slot the ends and sides parallel 
with the bore, or at right angles with the face. To obtain 
vood results after the shaft has been shrunk together, this 
work must be done accurately. The webs are then disas- 
sembled, outside corners well rounded and a guide block 
fitted to the keyways in both the webs and the shafts. 

To produce a maximum grip of about 20,000 Ib. per 
sy.in. on the crankshaft and pins, which from past expe- 
rience has proved satisfactory, the pins and shaft are 
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FIGS. 8 TO 12. 


turned, for each inch of diameter, 0.001 in. larger than 
In this case the bore is 18 in. and 
18.018 in. This practice, of course, 


the bore of the web. 
the shaft is turned 
applies to solid-steel shafts and pins and to webs made 
of forged steel. Should the shafts and pins have an axial 
hole. through them, the allowance should be slightly in- 
creased, owing to the fact that the hollow shaft is more 
compressible. 

‘To insure an even temperature, which is of vital im- 
portance, the webs are placed in a sheet-steel box made 
expressly for this purpose. The arrangement tay be 
seen in Fig. 4. Gas pipes fitted with burners about 24% 
in. apart, to suit the shape and size of the piece to be 
expanded, are placed in the box and around the web, as 
shown. In the center of the bore is fixed a vertical pipe 
that has a number of burners diffusing heat in all diree- 
tions. The pipes are connected to the gas main, and the 
flow is regulated by the valve, as the case may require. 
The construction of the burners, which are simple and in- 
expensive, is illustrated in Figs. 5 and 7. With an outfit 
of this kind the temperature of the webs is quickly and 
evenly raised to any reasonable point. 

The temperature to which crank webs should be raised 
in a shrink fit for clearance in assembling should not ex- 
ceed 600 deg. F. and should be slightly less when handling 
facilities are good. When the web has been expanded 
sufficiently, the crankpin is placed in position and the tem- 
perature of the web reduced by an even application of 


vold water. 
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Having shrunk a pin in each web, as shown in Fig. 6, 
two angle plates are set on a platen, Fig. 8, and the other 
web heated and shrunk on. 
rate alignment for the shaft and pins, if all previous oper- 
As there is a keyway 


This operation insures accu- 


ations have been skillfully executed. 
in both the web and the shaft, a guide block that has 
been previously fitted to both is used to keep the keyways 
and the shaft holes in line. 

As will be seen from Fig. 9, one shaft is shrunk in each 
web, after which the kevs are accuratel” fitted and driven 








” | 
2 Double extra heavy SY * 
pipe supports snugly LE Mh 
fitted 


F1G.12 
BUILDING UP- THE COMPLETE CRANKSHAFT 


home with a heavy maul. The other section is then 


shrunk in, and the open ends of the webs are clamped, 


as in Fig. 10. As there is no room to use a maul, a screw- 


jack, Figs. 10 and 11, made especially for driving these 
keys, is used. 

The crankshaft is then assembled, and supports are 
fitted between the webs, as shown in Fig. 12, after which 
the shaft is put in the lathe and tested. If all previous 
operations have been carefully handled, the assembled 
shaft should not run out more than '/,, in. The centers 
are drawn so that the alignment of the pins will be cor- 
rect, and the shaft is turned to a snap gage. 

The crankshaft shown is built so that each section is in- 
terchangeable. It weighs, when finished, 51,700 Ib. 

cs 

High-Grade Nonfluld Oils, it was pointed out in an article 
on good and bad lubrication presented in the “Journal” of the 
American Society of Naval Engineers, have all the advantages 
of soap lubricants but none of their disadvantages, and in 
addition they possess the property of adhering to metal sur- 
faces with a force that is considerably above that possible 
with fluid oils. They are all of high viscosity and can only be 
fed drop by drop. In that they economical, as with 
ordinary oil a greaser can and frequently does squirt oil with 
a lavish liberality not only on the part needing it, but also on 
any parts adjacent. It that this slow 
feeding is a disadvantage even where a bearing has run hot, 
as, owing to its clinging properties, it films immediately on 
reaching the moving part forms an ideal lubricant 
Nonfluid oils, also, will not gum, and they can be used without 
risk of clogging in central distribution systems provided the 
oil tubes are of sufficiently large internal diameter to permit 
of the oil flowing. 


prove 
supposed 


is not to be 


and so 
























July 13, 1916 AMERICAN 


MACHINIST 61 


Effect of Peace on the Demand for 
American Machine Tools 


SPECIAL CORRESPONDENCE 





SYNOPSIS- 
pean markets, with an attempt to forecast the 


A study of the conditions in Euro- 
after-war demand for machine tools. It is esti- 
mated that worth will be 
quired at once. 


some ¥22,000,000 re- 





While fighting is still going on in Europe the possi- 
bility of a return of peace already begins to influence 
commercial conditions, especially in the neutral markets. 
Exporters and importers are beginning to maneuver for 
The change from the conditions of war to 
It must be realized that 


position. 
those of peace will not be easy. 
the struggle has cut deeply into the economic life of all 
the nations involved, including the neutrals. It is there- 
fore necessary to begin early, so as to shorten as much 
as possible the period between the end of war and 
the reéstablishment of 

It appears that the American machine-building indus- 
try, especially the machine-tool industry, will play a 
considerable part in the economic upbuilding of Europe 


normal conditions. 


after the war, and it therefore seems necessary that the 
representatives of that industry, both at home and abroad, 
should be fully conversant with all the preparations made 
in Europe with a view to coming peace, so as to be able 
to equip themselves for any emergency likely to arise. 
The effects of the war on the European machine-tool 
industry have been of various kinds. In the countries of 
the Allies, where a large importation of American ma- 
different 
from those in Germany, or again from those in neutral 
! 
| 


chines has taken place, conditions must be 
markets. Consequently, in each case different steps wil 
have to be taken, both to reéstablish connections and to 
select the machines to be supplied. 


THe CONDITIONS IN GERMANY 

To start with Germany, the effects of the war on the 
machine-building industries in that country have already 
been explained in the American Machinist. It seems only 
necessary to say a few words about those points that will 
interest the importer of American machine tools. Ger- 
many was a very good customer for American machine 
tools before the war. Her engineers realized early the 
advantages offered by American machines and have made 
American machine tools 
were imported into Germany to the value of about $2,- 
000,000 a year; the exact figure for the vear before the 


good use of such machines. 


war being $2,167,240. Allowing a deprec iation of about 
10 per cent. on such machines, one would estimate a total 
machine tools existing in Germany 


$11.000.000, or 


value of American 
before the war at 
There is, furthermore, no doubt that Germany has been 
able to secure American machine from other 
sources than America the the 
which may have raised the American machine-tool equip- 
ment in Germany to a value of about $14,000,000. Prob- 
ably for the years of the war a much higher depreciation 
accounted for than the 


about even more. 


tools 


since outbreak of war, 


of machine tools will have to be 


usual 10 or 15 per cent., and 25 per cent. is possibly not 


Loo high. Thus the book-value of the American machin 


tools installed in German plants at the end of the second 


vear of the war would be about $10.500.000. 
become en- 


\ number of the older machines mav have 


tirely unsuitable for use and will go to the serap heap 


after the war. This, however, may not impair the useful- 
ness of the great majority in a time like the present, where 
every machine is used to its utmost capacity. Deprecia- 
tion and new demand resulting from depreciation and ul- 
timate destruction, however, can have only a comparative 


meaning if applied to foreign trade. Even during the wat 


American machine builders have seen new competition 
growing up in Germany. It is said that several firms 
have taken up the manufacture of machine tools that for- 
merly had to be imported. While the manufacture of these 


tools was unprofitable as long as they could be imported, 
it became profitable, however, the moment there was no 
other way of getting them than by making them at home 
This competition may impair the probable demand for 
\merican machine tools after the war as far as Germany 


is concerned. 


Qn the other hand, there are a number of reasons that 
peak for an increase in the demand. First, there is the 
fact that Germany has been accustomed to the buying 
of machine tools from American makers at a fairly high 
rate and that she has been unable to buy for nearly two 


vears. Second, there is the certain lack of machine tools 


of all kinds imported or built at home which will become 


more and more pronounced when the war is over and hor- 


mal conditions begin to rule again. Germany, like all 
the other countries, has gone through a period of national 
economy: and while saving may still be a virtue after the 


war, there are certain things that cannot be left undone. 


German manufacturers may think it wise to buy from 


in this case from this country, rather than to wait 
the 


abroad, 


until the needful supply can be covered by manu- 


All of 


return to the former import figures, 


facturer at home. which would mean not only a 
but possibly an in- 
crease in the demand. 

Finally, there is the influence of all who are interested 
in a speedy reopening of trade relations between this coun- 
try and Germany after the war, which should not be 


underestimated as a powerful factor in bringing about a 


reéstablishment of the foreign trading connection. It ap- 
pears, therefore. that the sales of Ameri an mac hine tools 
in Germany after the war may be very heavy. 
CONDITIONS IN AusTRIA-HUNGARY 
Austria-Hungary, to continue with the Central pow- 
ers. has not been a very large customer for American ma- 
chine tools. buving on the average only about $250,000 


worth a vear. Part of the machines sold to Germany may 


have found its way to that countl The economic condi- 


\ustria-Hungary. since the outbreak of the war, 
however. have been about the same as those of Germany. 
And even if should able to 


American machine tools in small number it seems practic- 


tions ol 


Germany have been secure 
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ally impossible that Austria should have been able to do 
so. Moreover, the country has been in the habit of buying 
large numbers of German machines every year, a field of 
supply that must have been fairly limited during the last 
1913 alone Austria bought $3,110,000 
Austria herself is build- 


two years. In 
worth of German machine tools. 
ing certain classes of machine tools, but the figure given 
above shows huw largely she has been depending on her 
neighbor. It is doubtful whether Germany will, after the 
war, be able to take care of all the business of her present 
ally, and Austria may be compelled to go for her supply to 
other markets. 

Both countries are making extensive preparations for 
the coming of peace. One of the most difficult problems 
to be faced is the reéntering of the small artisan, who has 
been serving as a soldier, into the economie life of the 
community. He will need capital, and the large number 
of invalids will have to be supplied with suitable ma- 
This will affect the 
small machine-building industries and may bring about a 
large demand for small machine tools and even automatic 
foreseen now. 
Municipal 


chines for carrying on their trades. 


machines. The extent of this cannot be 
The fact in itself, however, should be noted. 
money will be used for the purposes of reéstablishing these 
artisans. 

CONDITIONS IN THE BALKAN STATES 

Bulgaria, the third in the number of the Central pow- 
ers, has never been a large customer for American machine 
tools and most likely will not be so after the war. Aus- 
tria, Germany, and to some extent Italy, have taken care of 
the requirements of that market and most likely will con- 
tinue to do so. The same may be said for Turkey. 

Servia, Montenegro and Greece have also shown a de- 
cided favor for machine tools from Germany, Austria and 
Italy. The continuation of that business will depend en- 
tirely upon the peace that will be made. 
tinue to buy from Germany and Austria, while a change 
Is predicted in the attitude of Servia and Montenegro. 
The conclusion of the treaty between Germany and Ru- 


Greece may con- 


mania seems to indicate a continuation of the commercial 
relations between these countries that will assure to Ger- 
many a sale of machine tools to Rumania of about $140,- 
QUO a year. 
CONDITIONS IN GREAT BRITAIN AND FRANCE 

Turning to the group of powers commonly called the 
Allies, England has been by far the largest customer for 
American machine tools since the outbreak of the war. She 
bought from this country in the year before the war $3,- 
178,000 worth of machine tools, roughly $1,000,000 more 
than Germany. England has had the advantage of being 
uble to secure as many machines as she wanted, and it 
would not be astonishing if more had been bought than 
were actually needed. Jt may be that after the war Eng- 
land will not only quickly return to her peace require- 
ments, but may even buy less until the machines bought 
during the last two years have been assimilated by her in- 
lustry under peace conditions. The probable decline, 
therefore, in the imports of machine tools coming into 
England from Germany and averaging yearly a value of 
$1,500,000 before the war most likely will not have any 
material effect on the English orders from American mak- 
ers, at least for the first two or three years. 

France has also been buying on a considerable scale in 


this country since the outbreak of the war. The condi- 
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tion of France, however, is different from that of England. 
While England in increasing her equipment has used ex- 
isting possibilities, France had to create a new industry, 
necessitating machine tools to a value of about $10,000,000 
and more a year. France has always been an enormous im- 
porter of machine tools even under normal conditions. 
Germany alone used to supply her with $3,000,000 worth 
a year while this country sold her $1,771,000 worth the 
year before the war. All in all, France imported yearly 
about $10,000,000 worth of metal-working machine tools. 
Considering this figure, and that she has had possibly very 
few machines from England since the outbreak of the war, 
and none from Belgium and Germany, the present require- 
ments cannot be called at all excessive. In fact, it is as- 
tonishing that France should have been able to get along 
with so small a supply. 

Further, one will have to keep in mind that the main 
districts of the French machine industry are at present 
in German hands and that according to reports the ma- 
chine-building plants have been depleted of their stock 
both by the retiring French and the in-coming Germans. 
Therefore there is every possibility that France after the 
war not only will continue to buy machine tools at the 
present rate, but even may increase her orders until her 
machine-building industry has completed its equipment. 

Belgium, another of the Allied nations, has been prac- 
tically in the hands of the invading armies and has ceased 
to be a buyer of machine tools since the beginning of hos- 
tilities. The little country has been a very good customer 
for American machine tools for many years and it looked 
very much as if the imports would reach the $1,000,000 
mark during the year before the war. The record was 
suddenly interrupted during August of 1914. Belgium 
has imported about $2,500,000 worth of machine tools 
every vear, the majority coming from Germany. In addi- 
tion, she has been a manufacturer of such tools herself. 
As it is said that the country is practically emptied of 
metal-working machines, her requirements for such ma- 
chines may be considerable after the war. It is certain 
that America will have a large part of the orders. The 
likely demand for machine tools of the character of those 
as a rule exported by America should be somewhere around 
$15,000,000, or even more. 

CONDITIONS IN ITALY AND Russia 

The conditions in Italy are complicated, seeing that the 
country while having war with Austria-Hungary, is tech- 
nically at peace with Germany, even to the point of occa- 
sional commercial intercourse. With an open sea, she has 
been able to buy as many machine tools as she wanted, and 
considering that the industrial expansion of the country 
after the war most likely will go forward on the same 
scale as before, there is very little reason why the demand 
should become larger than it has been. About two-thirds 
of the machine tools imported into Italy came from Ger- 
many. 

Russia also has been able to buy all the machine tools 
she required. It is said, however, that the ports of Russia 
are full of goods and that it is extremely difficult to move 
them to their destinations. Russia takes an exceptional 
position among the Allied nations. She has always been a 
large importer of industrial products and will continue 


to be so after the war. This tendency will be counter- 


balanced by the desire of her rulers to create a Russian 
So, what- 


industry, independent from foreign imports. 
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ever the outcome of the present war, Russia will drive 
slowly in the direction of closing her frontiers against for- 
eign trade. She will attempt to make many things she is 
buying now, including many of those supplied at present 
by America and even her present allies. The building up 
of an industry cannot be accomplished without the assist- 
ance of machine tools of all kinds, and in whatever she 
may contemplate for the future there will be an accom- 
panying policy of encouragement of the importation of 
first-class machine tools. ‘Those tools may still come from 
Germany, but they will come as well in increasing number 
It is almost certain that the demand will 
The $1,369,000 


from America. 
set in right after the declaration of peace. 
worth of American machine tools imported into Russia 
in the year before the war will easily be doubled when 
normal conditions prevail. 


CONDITIONS IN THE NEUTRAL NATIONS OF EUROPE 


The few remaining neutral nations of Europe have played 
a peculiar part during the war. Unable to keep themselves 
entirely out of the struggle, sus per ted by all belligerents 
and compelled to spend fairly large amounts for military 
purposes, they have nevertheless been able to pile up a 
comfortable fortune. The available figures show that the, 
have been able to secure about one-half of their actual 
needs of machine tools, and the business was practically 
left to American exporters. To take the case of Holland, 
that country has bought more machines from America 
since the outbreak of the war than in normal times; on 
the other hand, the cessation of imports from Germany 
must have left the country with a deficiency over former 
Holland used to buy machine tools at the rate of 
Sweden, which bought 


years. 
$800,000 a vear from Germany. 
about $500,000 worth, Norway with an importation of 
$215,000 and Denmark with imports of about $250,000 
worth of machine tools from Germany during one year, 
left 
increased imports from America. 


have also been with a deficiency, notwithstanding 
To supply this need 
Germany alone would have to take over orders amounting 
to about $3,000,000 for immediate delivery, which most 
likely she will not be able to do. To those four nations 
should be added also Switzerland, 


tools from Germany before the war at the rate of about 


which received machine 


$750,000 worth each year. 
Spain and Portugal both have increased their Amer- 
ican orders during the last months; Spain especially has 


been a good buyer. With the return of peace this tendency 
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should become more pronounced. During the vear before 
the war the American exports of machine tools into Spain 
were valued at $110,000, 

Provided that no great changes take place in Europe 
until peace comes, and all indications point to the con- 
trary, this will be about the situation in the machine-tool 


business. Changes will be more pronounced after the wat 
and it will take some time before the market has settled 
down to new permanent conditions. Should the war end 
before the New Year this might mean a likely immediate 
demand for machine tools that can be supplied by America 
of a value of about $22,000,000, American machine-tool 


manufacturers have little to fear from a sudden break 
in the market owing to an unexpected peace, at least as far 
as European exports are concerned. 
As the European manufacturers, especially those in 
England and Germany, will have plenty to do for at least 
two or three years, a theory that seems to be accepted by 
all conversant with economic conditions in Europe, there 
is also little danger that European machine-tool builders 
will feel inclined to cheapen their goods, It is said that 
the higher costs of producing, made up of higher wages, 


higher cost of materials and higher general expenses, as 


taxes, etc., will even compel manutlacturers to keep up a 


higher standard of prices than existed before the war. 


Taper Attachments for Use 
on Turret Lathes 


By Wittiam BAUMBECK 


ms and illustrations of 


When one observes in descripti: 


shrapnel manufacture, which are now appearing in most 
mechanical papers, the accuracy obtained on turret lathes, 
one wonders w! 


LV mae hine shops have not long before this 
used turret lathes for finished and accurate work on large 
and complicated pieces. Most shops have employed tut 
ret lathes as roughing machines for their more intricate 


work, such as bevel gears, cylinders, pistons, ete., doing 
only one or two operations and finishing the pieces on 
engine lathes and grinders. 

No doubt, a good many shops have had the same reason 
for this practice as was given by a large Western fa tory ; 
that is, 
tapers and shapes beyond the capacity of any turret lathe, 


the work required very close tolerances, special 


therefore making it impossible to machine successfully. 








r 





FIG. 1. TAPER-TURNING ATTACHMENT AT WORK 
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FIG. 2. DISCONNECTED AND TURRET SWUNG 
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One wonders how quickly the manufacturers of shrap- 
nel devised special and complex tools and fixtures for 
use on turret lathes for various involved operations on 
shrapnel. Why not give this same consideration to special 
tools for general manufacturing purposes ? 

The matter of finishing on turret lathes some of the 
perplexing pieces for ordnance work has been carefully 
studied during the past two years at this Western fac- 
tory, and some very interesting and ingenious fixtures 
were devised and successfully used in a good many oper- 
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tool holder, with bolts in holes in the turret. The tool 
holder B is held in the case by two caps C, in an easy 
sliding fit. The bracket D holds the tool holder at the 
rear end, preventing any side cramping of the holder 
The stud // is fitted into a hole in the tool holder. The 
taper-bar plate # slides in the top of the base A and is held 
by gibs. The slot F is for inserting the driving bar and 
for the lockbolt G. The center hole is for holding the 
taper bar J to the plate, and the circular slot is for clamp- 
ing the bar to the plate after the desired angle is obtained. 
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FIG DETAILS OF THE TAPER-TURNING ATTACHMENT 


ations, such as boring from 25-deg. to t5-deg, taper holes, 
facing large bevel gears complete and boring circular 
holes. 

Fig. 1 illustrates 
tapers, as well as for form-turning and boring. 


turning 

It is 
mounted in working position on a Jones & Lamson tur- 
ret lathe. Fig. 
disengaged from the bar, which is held by a_ bracket 


a fixture for borine and 


2 shows the tool swung on the turret and 
fastened on the end of the lathe. A counterbalance helps 
the operator disengage the bar quik kly and keep it out of 
the way during other operations of the turret. 

A is fastened 


lig. 3 shows the tool in detail. The base 


to the turret in the same manner as a regular turning- 





A boring bar is inserted in the tool holder to operate.the 
tool. The taper bar is set to the desired angle and bolted to 
the taper-bar plate. The bar is inserted in a slot in the 
taper-bar plate and locked with a lockbolt Then the turret 
is moved forward, and the tool begins to cut. Very accurate 
horing and turning will be secured, as there will be no 
lost motion in either the tool holder, when sliding, or in 
the taper wedge. Turning to within 0.0005 in. in either 
the forward or the backward movement can be secured. 

For turning special formed surfaces or for boring cir- 
cular holes a form plate S is fastened to the taper-bar 
plate HE. A gib stud K, with a loose hardened collar to 
move in the form plate, is inserted in the tool holder, and 
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could not be done on any turret lathe except with broad 
facing tools. This tool is more complicated in design, but 
a wider range of angle work can be obtained, as the tool 

It is driven by the 
Lamson turret lathes 
The parts of the too] 


ean be swung to a 45-deg. position. 
driving Jones & 
with their threading attachment. 


bar attached to 


are shown in Fig. 6. 

The tool-carriage swivel D is clamped in the round- 
hole holder of the turret lathe. The tool carriage A is 
attached to the swivel ), clamped tightly in any position 
by the clamping stud £ and locked by nuts and washers 
F and Gr. 
degrees up to 15 each way from the center. A 
indicator point fastened to the tool carriage will show 
at a glance the angle that the tool has been moved. 

The tool-holder slide C is fitted into a T-slot of the 
The feed screw /7 is held by two bronze 


The upper ear of the swivel is graduated in 
small 


tool carriage A. 
hearings B screwed to the tool carriage. The bevel pinion 
J is attached to the feed screw with a taper pin. The 
sliding-gear case J, is bolted to the end of the tool carriage. 
The driving shaft and bevel gear M are attached to the 
bevel-gear case box O and then passed through the top of 
the sliding-gear case into the sliding gear A to the bottom 
hearing in the case. The sliding gear A’ is driven bv a 
key in the driving shaft. The bevel-gear case box O is 
held to the sliding-gear case by a circular gib and lock- 
screw. & is the cover plate and 7’ the tool used. 

The sliding gear A’ can be moved to three different 
neutral and backward) by the bell 
These plun 


positions (forward, 
crank @ the handle P and the plungers LU 
gers are located on the side of the sliding-gear case L 
and hold the handle P? in the desired position by spring 
action. An indicator point is fastened to the tool-holder 
slide C 
riage, so that the operator will not let the tool holder jam 


with danger-mark lines on top of the tool car 


against the bearings. 

To indicate the powerful cutting strength and easy 
wood pin can be used for 
driving. It is shaft 
deep cut, g's-in. feed, 4 in. long, on hard cast iron. 


working of this tool, a 14-in. 
3-in. 


The 


used on a driving for a 
tool cuts in either direction. 

The work, as shown at P, Fig. 3, is completed in one 
set-up in the lathe—finishing outside turning and finish 
ing inside boring. The advantage of such a tool on oper- 
ations of this kind can easily be appreciated. 

Boring circular holes, as shown on the piece at O, 
Fig. 3, may not be needed in many manufacturing opera 
tions. However, where similar or formed surfaces are 
required, a tool like the one illustrated would pay for it- 
self in a short time, as the slight cost of making a form- 
ing plate S would only be necessary for a new job. 


* 


Engineering Foundation Plams 
Research Federation 


The Engineering Foundation (the initial endowment of 
which was received last year from Ambrose Swasey of 
Cleveland and is administered “in the interest of scientific 
research and the good of mankind” through the engineer- 
ing profession by trustees from the national Societies of 
Civil, Mining, Mechanical and Electrical Engineers) has 
decided to offer its services to the National Academy of 
Sciences of the United States “to accomplish the federa- 
tion of all the research agencies of the nation, govern- 
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mental, university and private, with the object of en- 
couraging the application of scientific principles to Amer- 
ican industries and the employment of science in the 
national defense.” 

It has been decided to spend from $8,000 to $15,000 per 
year on a competent executive secretary to assist in the 
above organization. An important addition to the finan- 
cial resources of the Foundation has been made by Mr. 


Swasey. 


* 

oo oe 
Machine-Tool Shipments from 
Port of New York 

1916 

First Quarter April May 
Argentina $36,527 $10,103 $3,990 
Australia 131,290 54,365 93,148 
Australia and Tasmania 213,891 
Barbados 26 255 
Bermuda 64 56 
Bolivia 10,253 
Brazil 6,389 212 
British East Africa 61 67 
British South Africa 19,564 
British West Africa 3,894 
British Honduras 
British East Indies, other 4,999 
British West Indies, other 1 
British India 10,013 11,941 3,404 
British Guiana 6 234 
Canada 
Chile 5,542 13,313 12,876 
China 2,729 2,787 2,425 
Colombia S32 1,135 1,164 
Costa Rica 1,395 711 146 
Cuba 20,2584 18,962 18,199 
Danish West Indies s 1 
Denmark 26,254 1,604 18,328 
Dutch East Indies 2,769 
Dutch West Indies 2,702 
Dutch Guiana 
Ecuador 591 202 1,343 
Egypt 178 


England 4,471,340 1,482,903 2,067,289 


Finland 11,133 2,442 306 
France 3,108,251 1,699,746 1,720,112 
French Azores 55 

French China 

French Oceania 3,061 

French West Indies 

Gibraltar 1,015 , 

Guatemala 125 64 182 
Greece 544 580 6,317 
Haiti 4 737 
Honduras 729 1 279 
Hongkong 17 

Ireland 552 

Italy 1,539,410 605,291 797 572 
Jamaica 72 

Japan 98,839 5,617 35,785 
Mexico 12,117 58,485 13,999 
Newfoundland and Labrador. 3,196 125 28 
Netherlands 65,146 30,428 28,293 
New Zealand 39,804 1,711 7,229 
Nicaragua 36 22 
Norway 89,898 19,170 25,812 
Panama 20,211 15,688 8,011 
Peru 7,130 289 20,555 
Philippine Islands 934 17 17 
Portugal {R82 267 13,635 
Portuguese Africa 1,397 

Russia in Asia 30,174 23,636 1,851 
Russia in Europe 671,986 81,177 3,307,800 
Salvador 71 1,072 65 
Santo Domingo 749 129 1,219 
Scotland 108,558 51,446 90,915 
Spain 337,155 17,851 71,776 
Straits Settlements 1,787 66 
Sweden 29,852 452 28,135 
Switzerland 9,938 2,114 
Trinidad and Tobago 500 42 
Uruguay 1,434 144 551 
Venezuela 3,083 446 170 


Total.. $11,156,916 $4,214,621 $8,422,613 


* 

Testing Metals Through the X-Ray was made the subject 
of a paper read recently Before the British Institute of Metals 
This application was thought to possess interesting and prac- 
tical possibilities, particularly in the case of copper castings, 
since pure copper, when at a high temperature, absorbs gases 
from the air, thereby rendefing likely the formation of blow- 
holes. When making these castings a small quantity of phos- 
phorus, tin or zine is usually deoxidizer. Blow- 
holes, however, are always to be guarded against, and in order 
to study their occurrence the author made some X-ray experi- 
ments upon a thin casttng of pure copper, using a Gundelach 
X-ray tube. The readily discerned by faint 
spots, but had there employed a more powerful source 
than the ordinary strength X-ray used, such as the Coolidg¢ 
tube, it is thought certain the radiographs would have been 


added as a 


blowholes were 
been 


sufficiently distinct for precise deductions. 
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Making the 4.5-In. Howitzer 
Cartridge Case--II 


By Ropert 





SYNOPSIS—In this section the operations are 
continued from the final drawing to, the machin- 
ing of the case. 
shown by tllustrations, and the spec ial attach me nts, 


The various machines used are 


gages and similar small tools are presented in di 
tailed drawings. 





After the final drawing operation the cartridge cases 
are taken to the lathe, Fig. 28, and trimmed to 4 in. in 
length. The same tools are again 
detail in Fig. 29, with the exception that there is an- 


used, as shown in 





ain haope | 




















FIG. 36. OPERATION 17: TRIMMING 


Machining Used—Special high-speed lathe with chuck and 


trimming attachment. 
Production—270 per hr. 
References—Figs. 28, 29 and 30. 


MAWSON 


This work is per- 


view 


The next operation is the heading. 
formed in both hydraulic and power presses, A 
of the hydraulic press is seen in Fig. 39 and of the 
power The operation is divided into 
first and Details of the 
fitted to the hydraulic press are illustrated in Fig. 41. The 


press 1n Fig. 40. 
second heading. attachments 
die used in the hydraulic press is illustrated in Fig. 12. 
13. The 
power press for 


The die for the power press is shown in Fig. 
and the 
The knock-out used 


punch for both the hydraulic 


the first heading is seen in Fig. 44. 
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FIG. 38. WASHING OPERATION 











FIG. 37. TRAY WITH CASES FOR WASHING 
other guide chuck to suit the aiameter of the case and 
the length it is to be trimmed. The rate of production 
for the operation is 270 per hour. This operation is 
shown in diagrammatical form in Fig. 36. The cartridge 
cases are washed for about 1 min. in a solution of hot 
water and caustic soda, to clean them. A view of the 
tank, with tray holding 16 cases, is given in Fig. 37. The 
tank held in position ready for receiving shells to be 
dipped in the solution of hot water and caustic soda is 
shown in diagrammatical form in Fig. 38. 


—_——_ 


*Previous installment appeared on page 21. Copyright, 


1916, Hill Publishing Co. 








PRESS 


FIG. 39. HYDRAULIC HEADING 
in the hydraulic is shown in Fig. 45 and that for the 
power press in Fig. 46. For the second heading the same 
tools are employed, with the exception of the punch, 
which is illustrated in Fig. 4%. The first and second 
heading operations are given in diagrammatical form in 
Fig. 48. | 


The cases are 314-in. 


length in a 
This op- 


then trimmed to 
manner similar to that previously described. 
eration is performed on the machine seen in Fig. 28 
with the same tools, substituting a chuck to suit the 
length of the case The rate of pro- 
duction for this operation is approximately the same as 


being trimmed. 
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HYDRAULIC PRESS FIG. 49. OPERATION 21: FINAL TRIMMING 





WANES 














KNOCK-OUT FOR 


Machine Used—Special high-speed lathe with chuck and trim- 
ming attachment. 

Production—270 per hr. 

References—Figs. 28, 29 and 30. 
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FIG. 48. OPERATIONS 19 AND 20: FIRST AND SECOND HEADING 
Machines Used—Waterbury Farrell foundry (hydraulic) 6-in. stroke press; Toledo 


2%-in. stroke press 








Production—260 per hr ; 
References—Figs. 39, 40, 41, 42, 43, 44, 45 and 46 for first heading; Figs. 39, 40, 41, 
42, 43, 45, 46 and 47 for second heading. 
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PIERCING THE CASE 








Bolster 


FIG. 51. TOOLS FOR PIERCING OPERATION 








FIG. 58 CONVEYOR FOR CASES 


for operation 17. This operation is shown in diagram- 
matical form in Fig. 49. 

The next operation is piercing for the primer hole. 
The punch press for this operation is illustrated in 
Fig. 50. The punch, die and bolster for the piercing 
operation are shown in Fig. 51, and the operation is 
illustrated in diagrammatical form in Fig. 52. 
are then ready for the tapering operation. 


The cases 
The 
chine used on this work is seen in Fig. 53. The punch, 


Fig. DA. ejector, Fig. 5d, die, Fig. 56, and bolster. Fig. 


ma- 
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FIG. 52. OPERATION 
Machine Used—Toledo 5-in 
Production—500 per hi 
Pressure—5 tons. 


References—Figs. 


PIERCING 





stroke press 


50 and 51. 





TAPERING 


THE C. 











CASE 


MACHINING 


THE 


17, are employed for the tapering operation, which is 
also given in diagrammatical form in Fig. 57. 

Fig. 58 shows the method of transferring the cases 
from the trimming machine to the piercing and, finally, 
the tapering presses. A wooden trough is used, as may 
be observed at the right of the illustration. The case, 
after it has been tapered with the machine seen in the 
foreground, is slid down the chute shown, whence it 
drops on the chain conveyor. Protruding plates carry 
along the cartridge cases to the upper floor, where the 
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Fig.56 Die FIG. 57. OPERATION 23: TAPERING 
Machine Used—Bliss 6-in. stroke press. 
TOOLS FOR TAPERING Production—400 per hr. 
References—Figs. 17, 53, 54, 55 and 56. 
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The 
shop inspection. The gages will 
in a later portion of the article. 


cartridge 


performed. 


subsequent operations are 
cases are then given a 


be illustrated in detail 











UP OF TOOLS 
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2"? Operation 3 Operation 


FIG. 61. LAYOUT OF TURRET TOOLS 
The next operation is facing, squaring to length, rough- 
The ma- 

Details 
The operation 


is also shown in diagrammatical form in Fig. 62. A 


threading and counterboring for the primer. 


chine for this operation may be seen in Fig. 59. 
of the tools are given in Figs. 60 and 61. 


detail of the shape required on the head is presented in 
Fig. 63. 

Attention should be called to the interesting method 
shown in Fig. 58 of conveying the cases from the tapering 
press to the upper floor where the machining operations 
are performed. By this means much handling is avoided 
as the operator merely allows the case after it has been 
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headed to slide down the hute shown when it drons 
onto the conveyor. One of the plates which is inserte: 

the chain of the traveling conveyor coming against the 
case raises it to the floor above when the machining oper 


ations on the head of the cartridge case are 
Hr 


performed 


rr it falls into another 


As the case reaches thi upper 


chute down which it slides to the lathes performing the 
machining operations, It will be seen by reference to 
the lavout Ol the tools used | th turret that thy ince of 


the case is first machined, the primer hole is next bored. 
the recess in them formed at the rear of the primer hol 
The tapping of the hole is next done and last the facin 
and counterboring operation. During the facing of th 
head the flange is machining to the correct contour and 














FIG. 63 DETAIL OF HEAD OF CASI 
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OPERATION 2 FACE 


FIG. 62 
TO LENGTH 


SQUARE 


ROUGH-THREAD AND 


COUNTERBORE FOR PRIMER 

Machine Used Warner & Swasey turret 
lathe 

Productior 70 per hr 

Lubricant All surfaces machined dry 
except threading, on which lard oil is 
used 

References Fig 59, 60 and 61 


thickness with a circular forming tool carried at th 


rear in the cross-slide. 


Between other machines are placed wooden chutes 


that the cases may be slid between each operation wher 
manufacturing the cartridge case. 


This system of transferring work during the various 


operations to the several machines is well worth adopting 


both on press operations as here described and also on 


other machining work. The cartridge 
for the operations that follow after ma hining the prime! 


is then ready 


Crise 


hole. 


nt yili¢ d j 
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Purchase and Inspection of 
Leather Belting 


SPECIAL CORRESPONDENCE 

The numerous forms of belting on the market may be 
divided roughly into three groups—first-quality oak- 
tanned leather, second-grade oak-tanned leather and nov- 
In the latter group are fabrics, special tannages 
of leather and various combinations of these with one 
another and with oak-tanned leather. In price the range 
is from a fraction of the price of first-quality leather to 
about three times its cost. Each is particularly adapted 
to a certain narrow field of application, but is apt to be 
recommended by its maker for all purposes. As a whole, 
belts in this class show a high ultimate cost, since the 


elties. 


cheap ones give poor service and the expensive ones do 
not last long enough to justify their high initial cost. 
Such belts should be used only where they have demon- 
strated their superiority in competition with oak-tanned 
leather. 

Cheap grades of leather may be made to look as well as 
that of highest quality, and the temptation is strong to 
save the difference in first cost. Purchasers should remem- 
ber, however, that belting of this kind is either poorly 
made or consists of stock rejected in the making of the 
first-grade belting. By the time it has been discarded 
the belt will have proved very expensive. The legitimate 
field for belting in this class is on agricultural machinery 
and similar service, where the conditions are such that 
no belt, however good, will last long. 

First-quality oak-tanned leather belting, represented 
by the best brands of the leading manufacturers, shows the 
lowest cost per belt per year, provided it is properly in- 
stalled and well cared for. For 30 per cent. more than the 
price of the cheaper grades the best that the market affords 
may be obtained, and it is obvious that not much gain is 
required from lessened upkeep, decreased idle machine 
time or longer life to make the extra investment a profit- 
able one. Ample evidence is available to justify the use 
of the best oak leather for general machine-shop and sim- 
ilar service. 

WHERE To Buy BELTING 

In belting, as in all other forms of leather goods, substi- 
tution and deception are easy. No matter how carefully 
specifications are drawn or inspection enforced, it is im- 
portant to deal only with responsible and reliable houses. 
The volume and variety of their output should also be con- 
sidered, since these factors give the ability to supply any 
requirements promptly and satisfactorily. For this rea- 
son and others it is better to deal direct with the manu- 
facturer rather than through a jobber. A much discussed 
question is whether it is best to deal with a manufacturer 
who also tans his leather or with one who buys his raw 
material in the open market. There is much to be said on 
both sides, but it should be borne in mind that the owner- 
ship of a tannery is not prima facie evidence of ability 
to deliver a better belt. No tannery can produce uniform- 
ly good leather. 

Large users would do well to divide their orders be- 
tween two sources of supply as a protection against the 
failure of one to make deliveries and to get the benefit of 
healthful rivalry. Location is also an important feature. 
Better results will be obtained when either the factory or a 
branch warehouse is near-by, not only for quick service 
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when necessary, but especially because it means accessi- 
bility to, and better coéperation with, responsible repre- 
sentatives of the manufacturer. 

Having chosen one or two sources of supply and found 
them satisfactory, every endeavor should be made to avoid 
frequent changes. Once a manufacturer has become accus 
tomed to the particular needs of his customer, it is greatl\ 
to the advantage of both parties to retain the connection 
Codperation is essential to best results. 

When belting is being bought or contracted for, it is 
always well to keep in mind that it may not prove satisfac- 
tory. This suggests at once that the kind of material 
desired should be specified definitely in writing and provi- 
sion made for its rejection, if defective. On page 683, Vol. 


* 


14, a detailed discussion of this subject was presented. 
Small consumers should order by brand from a reliable 
house, trusting to its fairness to make good any shortcom- 
ings in its product. Large buyers have an opportunity to 
specify more definitely what they require to meet their 
special needs and to safeguard themselves against the 
acceptance of poor material. 

Specifications having determined upon, 
should be invited from five or six of the leading manu- 
facturers for the ensuing six months or a year. The 
leather market is always a very uncertain factor, especially 
at this time, and most manufacturers do not look with 
Six months is probably a 


been bids 


favor on long-time contracts. 
fair period to all concerned. 
There are decided advantages in keeping a good stock 
on hand. Rush orders are thereby obviated, ample time 
for inspection is available, and most important of all, 
the manufacturer is able to accumulate from 
progress the kind best suited to the needs of the customer. 
The value of such selection cannot be over-estimated. 


stock in 


IMPORTANCE OF CAREFUL INSPECTION 


It is a long road from the cattle range to the pulleys 
of the manufacturing plant, and many operations are 
necessary to transform a steer hide into a leather belt. 
At almost every one of these stages the value of the prod- 
uct to the consumer can be influenced for better or for 
The skill and knowledge of the workman, the 
condition of his equipment and the kind of supervision 


worse. 


under which he works—all combine at each operation to 
determine whether the belt shall finally be a powerful aid 
to successful factory operation or the source of endless 
trouble. Unfortunately, the conditions under which his 
product is sold and consumed do not give the belt manu- 
facturer much incentive to keep all his processes at high 
efficiency. Most of his product goes to jobbers and supply 
houses, from which it is passed on in small quantities to 
the consumer, generally with price as the incentive rather 
than quality. Under these conditions a good appearance 
is often considered more important than invisible qual- 
ity. This situation leads to practices akin to the coloring 
of butter, bleaching of flour and polishing of rice, largel) 
practiced by manufacturers of foodstuffs. Only by con- 
stant and vigilant inspection can such practices be elimi- 
nated and defective material or workmanship discovered. 
The mere fact that delinquencies are promptly detected 
and reported to the manufacturer is sufficient to minimize 
their occurrence. 

Where purchases are being made from more than one 
source, detailed inspection will soon point out their rela- 
It has the further advantage 


tive merits and the causes. 
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also, that defects discovered before installation save the 
time and money involved in repairs, replacement and loss 
of production. A large user can well afford to assign a 
high-grade man to this duty, preferably one who is in 
close touch with operating conditions throughout the 
factory. 


PRELIMINARY EXAMINATION OF BELTING 


Two inspection tables with rotating tops should be pro- 
vided and set a convenient distance apart in a good light. 
When a shipment is received, each roll should be placed 
on one table and wound onto the other. The entire length 
of the roll is thus exposed for inspection, and the rewound 
roll is left ready for storage or use. While the belt is 
passing before the inspector, he can readily check up the 
length, width, uniformity of thickness, shimming, ex- 
cessive evening and other external characteristics. The 
most important points to watch are: 

Injurious Blemishes—All surface markings should be 
opened up, if possible, by bending the belt, grain side out. 
Any defect that extends through the outer layer, or 
“rain,” weakens the belt, is apt to become larger in ser- 
vice and readily admits to the interior of the fiber injuri- 
ous substances such as lubricating oil, dust and metallic 
particles. On the other hand, surface markings that do 
not open up on bending cannot be regarded as objection- 
able. Blemishes likely to cause belt failures can be 
avoided by careful selection and should not be present in 
first-quality belting. 

Piping—Single belts should be bent through 180 deg. 
over a 14-in. diameter rod, grain side in, and double belts 
over a l-in. rod. Since the inner surface is strongly 
compressed by this treatment, a wrinkling will be devel- 
oped. If this is deep enough to extend to the fibrous body 
under the grain layer, it is known as “piping” and indicates 
that the leather has been cut from an undesirable part of 
the hide. Such material will give unsatisfactory service 
and should not be present in the best belting. 

Cracking—W hen treated in the manner described under 
piping, but grain side out, no cracking should be devel- 
oped. This would indicate poorly tanned leather or the 
shirking of some process that should during manufacture 
have made the fibers soft and pliable. 

Length of Sections—The overall length of the indi- 
vidual sections of which the belt is composed should not 
exceed 54 in., nor should many of them be less than 42 
in. Longer lengths have been cut into the shoulder area, 
the least desirable part of the hide for belting, while 
shorter sections, even if of good material, introduce too 
many cemented joints, each of which is a potential trouble 
maker in service. 

Another point to be watched is uniformity of char- 
acter, especially as to pliability. Color, however, has no 
significance if the material is otherwise satisfactory. The 
manufacturer’s name, brand and date should be plainly 
stamped every 10 ft. as a means of identification in case 
the service rendered should later prove unsatisfactory. 

It is well, also, to unroll a length of about 50 ft. on 
the floor, noticing whether the belting remains flat at 
all points. without pressure and shows straight laps. A 
little curvature will be observed, but it should not exceed 
in the same direction and 


a foot or two, should be all 


fairly uniform throughout the entire length. Such belting 
will run true on the pulleys under a slight tension. 





MACHINIST 73 


All but the largest consumers can safely conclude their 
examination at this point, with the assurance that they are 
getting a very good belt. The process sounds elaborate ; 
but as a matter of fact, when the proper facilities are 
provided and the inspector has become accustomed to his 
duties, a speed of 1,000 ft. per hr. can easily be attained 
All the foregoing tests need not be applied to each roll, 
but the most important tests should be applied to every 
foot of belting purchased. 


PHYSICAL AND CHEMICAL TESTS 


Purchasers whose investment for belting in service 
totals hundreds of thousands of dollars can well afford 
to look a little deeper into the chemical and physical prop- 
erties of their purchases. Samples should be taken at 
random from part of each shipment and subjected to the 
laboratory tests to be described. 
Tensile Strength and Elongation—A specimen cut with 
a die lengthwise of the belt may readily be tested to de- 
struction in any standard testing machine. A length of 
12 in. and a width of 1% in. is very satisfactory. To 
insure rupture near the center, the specimen should be 
necked down to a width of 1 in. for a length of at least 2 
in. Before the specimen is mounted in the machine, a 
length of exactly 2 in. should be marked off on the center 
line in the necked portion. The elongation at rupture 
or any intermediate point can easily be read off in pet 
cent. with a scale graduated to hundredths of an inch. 
The ordinary flat clamps commonly used in testing 
metals are apt to give erroneous results by allowing the 
specimen to slip more on one side than the other, causing 
rupture before the full strength of the material has been 
developed. A better method is to use a fixture consisting 
of a evlinder held in each head of the machine. The 
ends of the specimen are passed over the cylinders and 
clamped on the opposite side. This allows any uneven- 
ness of stress to distribute itself before rea hing the neck 
The speed with which the machine is operated makes a 
material difference in the results, and a belt or motor drive 
is preferable. Elongation should be measured at the pre- 
scribed tensile strength, since it is obviously unfair to 
charge an unusually strong specimen with the total elon- 
gation at rupture or to credit a weak one with a low value. 
Cemented Joints fol 
lowed in determining the strength of cemented joints, 


The pre Tess 


A similar procedure should be 


except that elongation need not be observed. 
of elongation should be noticed, however, and the point 
where serious distress becomes evident. This should not 
be less than 90 per cent. of the specified tensile strength. 
All tensile tests should be recorded in pounds per inch 
of width, not in pounds per square inch. 

Occasional tests should be made to determine the per- 
centage of greases introduced during manufacture to 
promote pliability and to protect the belt from absorption 
of foreign matter such as lubricating oil, water, fumes, 
This examination should be made in accordance with 
the American Association of 


etc. 
the 
Leather Chemists. 


standard practice of 


The presence of mineral oils, inorganic acids or an) 
thing detrimental to the strength, pliability or durabilit 
of the leather should be detected by suitable tests. Like 
wise, loading for artificial weight by means of white lead 
or other foreign matter can be detected by burning a 


sample and weighing the ash 
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Reliable manufacturers are always willing to stand be- 
hind their goods in service. Poor material or workman- 
ship will occasionally evade the most vigilant inspection 
hence, the importance of the branding previously men- 
The most frequently occurring defects after in- 
stretching, 
For any of these defects a 


tioned, 
stallation are excessive stretching, uneven 
cracking and poor joints. 
good maker will cheerfully make adjustment if notified 
promptly, provided the belt has been properly installed 
and not abused. Before making claims, however, it is 
wise to make certain that these conditions have been ful- 
filled. Few failures will be found if the pulleys are in 
line, parallel and large enough for the kind of belt used ; 
if the belt is not allowed to rub against bearings, hangers, 
posts or shifters; if lubricating oil and other destructive 
agents are kept away; if proper tension is maintained 
and if the belt is not overloaded. 

Really first-class belting, properly applied and cared for, 
will give splendid service and a surprisingly long life. 
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Special Operations in a Textile 
Machine Shop 


EDITORIAL CORRESPONDENCE 


For manufacturing hosiery machines Scott & Williams, 
Inc., Laconia, N. H., employ some interesting tools and 
methods. In Fig. 1 is illustrated the fixture used in drill- 
ing pattern drums. The casting A is located by the shaft 
B, which is supported in a bracket at each end, as shown. 
The locating of the various holes is obtained with the 
index drum (. As the pointer ) is dropped into the in- 
dexing hole of the drum (C, the casting .1 is in the correct 
position for drilling. In this pattern drum, 158 No, 37 
holes are drilled. The time required is 15 min. 

The way in which the flutes are milled in the rolls may 
be seen in Fig. 2. After the roll has been turned to the 
correct diameter, it is placed between centers in the lathe 
and driven by a dog at the head end. The knurl holder 
is fitted with three knurls, and the shank is attached in 
the tool post, as shown. With the shaft revolving, the 
knurl holder is caused to travel along the shaft, and a 
good form of knurl is produced. One of the holders is 
illustrated at A, and the design may be easily observed. 

In Fig. 3 is shown the attachment used in milling the 
The casting is located on a stud and held 
It is located by stops 


segment gears. 


in position with a nut and washer. 
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at A and B. The gang cutters consist of two 3x34-in. and 
one 2x5¢-in. between them. Motion to revolve the casting 
and fixture is obtained through the worm and wormwheel 
(’, spiral gears D and wormwheels #. The driving worm- 


wheel of the pair of gears # is attached and driven by the 














FIG. 3. ATTACHMENT FOR MACHINING A SEGMENT GEAR 
ON THE MILLER 


driving belt of the miller, as shown at the left of the illus- 
tration. This method of machining the circular surface 
on the gear is proving successful, and the surface produced 
is all that could be desired. 

These three special methods are being used with great 
success in the manufacture of hosiery machine parts and 
as will be noted good results so far as time is concerned 
are obtained. When drilling other pattern drums than 
that shown in the illustration, a different indexing cyl- 
inder is placed on the arbor of jig, Fig. 1; thus this jig 
may be applied for a variety of different designs of pat- 
tern drums which are machined in the manner shown. 
The method shown of milling the segment gear is also 
interesting as it will be observed that the cutters are 
machining surface at all times, which would not be pos- 
sible if the part was rotated on an arbor and the surface 
machined in a lathe, without some oscillating device be- 
ing used. A good surface is also produced. 

The method used when milling the flutes on the rods 
is interesting. The tool is held in the tool post and fed 
along the rotating bar. Three knurls are held in contact 
with the rod by means of a clamp bolt at the rear. 
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MILLING FLUTES ON ROLLS IN THE LATHE 
WITH A THREE-KNURL TOOL 


FIG. 2. 
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Letters from Practical Men 
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Combined Table of Drill Sizes 
of A. S. M. E. Screws 


In order to save time and trouble in referring back and 
forth to tables to find either a tap or a body drill size for 
a certain size of screw I have compiled the accompanying 
table, together with the drill sizes for flat and fillister- 
These are American Society of Mechanical 





head screws. 
Engineers standards. 

We do not always realize the time lost in referring from 
one table to another. By combining tables in this way 
we can also eliminate one chance of error that creeps in 
whenever we copy a value or try to remember it, as we 
turn to look it up in another place. 

I believe a good many of your readers will appreciate a 
table of this kind and find it a great convenience, as | 
have. A. ELTING. 


New York City. 
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DRILL SIZES FOR A. 8S. 
2 - == 
; ha = be =% rin zs 
v7) A os = @ te ml Dr Ae 
wa ® » + ah ~~) ne) 
3 OF Ee one TE $s >e 
6 oe S& = - os a 33 
Z ZH An ZeOS BO Z0 ma B 
0 80 0.060 56 0.0465 52 0.0635 0.0894 
1 72 0.073 3 0.0595 49 0.073 0.1107 
*1 64 0.073 54 0.055 49 0.073 0.1107 
2 64 0.086 50 0.070 44 0.086 0.132 
e2 56 0.086 51 0.067 44 0.086 0.132 
3 56 0.099 46 0.081 39 0.0995 0.153 
*3 48 0.0399 47 0.0785 39 0.0995 0.153 
4 48 0.112 3 0.089 33 0.113 0.1747 
*4 40 0.112 44 0.086 33 0.113 0.1747 
4 36 0.112 45 0.082 33 0.113 0.1747 
5 44 0.125 38 0.1015 30 0.1285 0.196 
5 40 0.125 39 0.0995 30 0.1285 0.196 
*5 36 0.125 40 0.098 30 0.1285 0.196 
6 40 0.138 33 0.113 28 0.1405 0.217 
*6 36 0.138 34 0.111 28 0.1405 0.217 
*6 32 0.138 36 0.1065 28 0.1405 0.217 
7 36 0.151 3 0.120 24 0.152 0.2386 
*7 32 0.151 31 0.120 24 0.152 0.2386 
e7 30 0.151 32 0.116 24 0.152 0.2386 
S 36 0.164 29 0.136 19 0.166 0.2599 
*8 32 0.164 30 0.1285 19 0.166 0.2599 
*S 30 0.164 30 0.1285 19 0.166 0.2599 
9 32 0.177 26 0.147 16 0.177 0.2813 
*9 30 0.177 27 0.144 16 0.177 0.2813 
“9 24 0.177 29 0.136 16 0.177 0.2813 
10 30 0.190 22 0.157 11 0.191 0.3026 
*10 32 0.190 21 0.159 11 0.191 0.3026 
*10 24 0.190 26 0.147 11 0.191 0.3026 
12 28 0.216 15 0.180 2 0.221 0.3452 
*12 24 0.216 17 0.173 2 0.221 0.3452 
14 20 0.242 7 0.201 & 0.242 0.3879 
*14 20 0.242 11 0.191 c 0.242 0.3879 
16 22 0.268 2 0.221 I 0.272 0.4305 
*16 20 0.268 3 0.213 I 0.272 0.4305 
18 20 0.294 eS 0.242 M 0.295 0.4731 
*18 18 0.294 B 0.238 M 0.295 0.4731 
20 20 0.320 H 0.266 P 0.323 0.5158 
*20 18 0.320 H 0.266 P 0.323 0.5158 
22 18 0.346 L 0.290 Ss 0.348 0.5584 
*22 16 0.346 K 0.281 Ss 0.348 0.5584 
24 16 0.372 N 0.302 V 0.377 0.6010 
°24 18 0.372 oO 0.316 Vv 0.377 0.6010 
26 16 0.398 Q 0.332 Y 0.404 0.6437 
*26 14 0.398 P 0.323 Y 0.404 0.6437 
28 14 0.424 S 0.348 7/16 0.437 0.6863 
*28 16 0.424 T 0.358 T/y 0.437 0.6863 
30 14 0.450 Vv 0.377  / a4 0.453 0.7270 
*30 16 0.450 Ww 0.386 P / a4 0.453 0.7270 


*Special sizes of A M. E. machine screws. 
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Trimming Off the Base Plugs 
of Shells 


The sketch herewith shows the equipment used by 
the writer for cutting of the square tit and facing ofl 
the surplus metal of the base plug after it has been 


riveted into the shell. It is easily applied to the lathe 
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TRIMMING BASE PLUGS OF SHELLS 
E. MACHINE SCREWS 
be w 
: s 
5 : E ; 
4 ck oe st 
we 2Q Q an 
ow = te > ee ~ 
Cc Zc Ro Cc Zo Sc 
0.0376 13 0.089 0.029 33 0.113 
0.0461 34 0.111 0.037 38 0.140 
0.0461 34 0.111 0.037 oR 0.140 
0.0548 29 0.136 0.045 19 0.166 
0.0548 29 0.136 0.045 19 0.166 
0.0633 23 0.154 0.052 11 0.191 
0.0633 23 0.154 0.052 ll 0.1%1 
0.0719 16 0.177 0.060 2 0.221 
0.0719 16 0.177 0.060 2 0.221 
0.0719 16 0.177 0.060 2 0.221 
0.0805 4 0.196 0.067 oe 0.242 
0.0805 4 0.196 0.067 eS 0.24: 
0.0805 4 0.196 0.067 & 0.242 
0.089 2 0.221 0.075 H 66 
0.089 2 0.221 0.075 H 
0.089 2 0.2291 0.075 H 
0.0976 KR 0.238 0.082 M 
0.0976 B 0.238 0.082 M 
0.03976 BR 0.238 0.082 M 
0.1062 G 0.261 0.090 P 
0.1062 G 0.261 0.090 P 
0.1062 G 0.261 0.090 PP 
0.1148 K 0.281 0.097 > 
0.1148 K 0.281 0.097 Ss 
0.1148 K 0.281 0.097 ~ 
0.1234 N 0.302 0.105 Vv 
0.1234 N 0.302 0.105 Vv 
0.1234 N 0.302 0.105 V 
0.1405 Ss 0.348 0.120 ™/ie 
0.1405 s 0.348 0.120 */16 
0.1577 X 0.397 0.135 SI / a4 
0.1577 X 0.397 0.135 ot / a4 
0.1748 T/ ve 0.437 0.150 17 /ao 
0.1748 ‘ 0.437 0.150 17 / 99 
0.1920 l / es 0.484 0.164 19 /s9 
0.1920 1 /as 0.484 0.164 19 / a9 
0.2092 am 0.515 0.632 * 179 4! /ag 
0.2092 o 0.515 0.632 179 * /as 
0.2263 ° ii 0.562 0.682 0.194 M/i6 
0.2263 Osx 0.562 0.68: 0.194 11/16 
0 35 88 / a4 0.609 0.732 0.209 T/o, 
0.2435 Be / 44 0.609 0.732 0.209 47 /a, 
0.2606 21/s0 0.656 0.788 0.224 o 196 
0.2606 21/99 0.656 0.788 0.224 */ es 0.796 
0.2178 W/y 0.687 0.840 0.239 iT / a0 0.843 
0.2178 1/6 0.687 0.840 0.239 21/39 0.843 
0.2950 67/4, 0.734 0.892 0.254 2/9 0.906 
0.2950 47 / 64 0.734 0.892 0.254 29/59 0.906 
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The machine is a plain 20-in. American engine lathe 
that is nearly old enough to vote. It is fitted with a 
home-made split chuck and an extra tool holder. One 
tool holder takes a parting tool for cutting off the square 
end, and the other tool holder carries an ordinary round- 
nose tool for squaring up the base of the shell and plug. 
The shell forgings are about 50 carbon, but much harder 
to cut than the carbon content would lead one to expect. 

With this equipment we can do 168 British 4.5-in. 
shells every 10 hr., the lathe running at 130 r.p.m, Tool 
feed is by hand for parting and */,,-in. feed per revolu- 
tion for facing. JouN S. Warts. 
New Glasgow, Nova Scotia. 


Adjustable Drill Jig 


Many a man has been troubled time and again by the 
loss involved in the laying out of holes in instances where 
a job consisted of “just not enough” pieces to make 
profitable a special drill jig. In fact, the laying out 
of holes often amounts to the same as the drilling itself, 
which depends of course greatly on the pay of the man 
who scribes off and of the boy who runs the drill press. 

To eliminate the expense of scribing, the use of a 
double-gage drill jig, as shown in the accompanying il 
lustration, not only proves to be a paying investment, but 
pleases the men, and there is no wear to it. 

The bedplate A is provided with two lugs to clamp 
it to the table of the drill press. Bearings B and BI on 
the ends of the bedplate carry a right- 
and left-handed screw C. By means of 
this serew the vise jaws JD and 
DI can be moved. They always remain 
equally distant from the center of 
the jig and automatically center any 
piece gripped between them, as can be 
easily understood. The jaws of the 
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Round-Bar Tool Holder 


Herewith is shown a rugged tool holder for tools of 
the round-bar type. This holder may be used almost 
anywhere, as on a lathe turret, a carriage, etc. It con- 
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ROUND-BAR TOOL HOLDER 


sists of a heavy base A, either a good casting or forging, 
in which the tool block # is free to rotate when released 
by the clamping screw C, These screws serve to clamp 
the two binder bushings together, thus locking the 
tool block in any position. The tool # is locked in 























vise run in T-slots in the bedplate. ary a aes a al 
Between and above the jaws a drill x serine 

bushing is fastened in a holder &, af 

which is split at the end so that the = Te 7 I 

proper bushing can be inserted. The 1 el 

holder is slotted at the other end, which SS 7 D, | Ve | 

enables it to move parallel to the right- 4 =e 8, | c 
and left-hand screw. It runs in the on O 

recess in a projection on the bed- sien | ~ A 

plate. Pointer and gage indicate direct- ~F et: 

ly how much the bushing is off center. ro tee a 


When in the right place, the holder is = 

firmly clamped down by the screw F. | ' 
In the center of the jig, the stop G ae VY) 

can move at right angles to the right- 

and left-hand screw. The pointer A 
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and the gage on the tail of the bed- 
plate indicate the distance between the 
end of the stop and the center of 
the bushing. The stop is fastened by a wing nut and 
screw Hf in a machined slot. 

As only one hole at a time can be drilled in each 
piece, the jig requires some extra handling of material, 
but this is fairly well balanced by the consideration that 
an ordinary jig has to be moved for each hole. 

In case the jig is subject to heavy use, the wearing 
surfaces of the vise and the stop have to be hardened. 
Brooklyn, N. Y. JAN SPAANDER. 








SIDE ELEVATION 


ADJUSTABLE DRILL JIG 


the block by means of the nut F’, which tightens against 
the washer G. W. Burr BENNETT. 
Bridgeport, Conn. 


“ys 

Exports of Ingots, Billets and Blooms, according to figures 
compiled by the Bureau of Statistics have grown at such a 
rate that 1,000,000 tons per year have been reached. With ar 
increase from 50,942 tons per month in the last quarter of 1915 
to 84,770 tons per month for the first four months of 1916. 
the outgo has reached the record rate of 1,017,240 tons per 


year 
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Improved Type of Sine Bar 


The sine bar is undoubtedly a most useful tool. Its 


usefulness is so well known among tool makers that 
it has received probably more than its share of space 
in past numbers of the American Machinist. On page 


820, Vol. 44, the subject was again raised by Wesley E. 
MeArdell in an merits of an 
“improved type of sine bar.” 

A somewhat extended experience with angular work 
has convinced me that the sine bar without some ready 
Before 


article discussing the 


means of support is a most efficient time waster. 


it can be used, it must be clamped to an angle plate. 
Then it must be tapped to the correct setting. Quite 


possibly, before the correct setting is obtained the clamps 
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SINE BAR HOLDING AND SETTING FIXTURE 
must be moved. Further, during the progress of the 


work the setting of the bar must be tested. Since it 
is held only by clamps, there is a possibility of its 
moving. All this is well known to its users, and the 
improved type suggested by Mr. McArdell does nothing 
to provide a remedy. 

A device designed by the writer to save time in set- 
ting the sine bar makes the setting positive for any 
angle desired. This contrivance is shown in the illus- 
tration. It is merely a special form of box angle plate 
having a right-angle slot parallel to two of its sides. 
The buttons B pass through the sine bar and are, on 
their reduced diameter, a good fit in the slot. A nut 
and washer on each button secure the sine bar at the 
necessary inclination. 

To simplify the calculations, the center of the slot 
should be a definite distance from the edge of the box. 
It saves time to engrave this distance on the face of 
the plate. In setting the bar with the height gage, if 
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Discussion of Previous Question 
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POVVAAA LA DOUTEEEELOTTEPDAE ETE UE 
the center of the slot is Ll, in, lrom the edge and the 
diameter of the buttons 1 in., then 2 in. is added to t 
calculated height when gaging from the top of t 
button. 

The great advantage of this fixture comes in when 
we have an angle that may be repeated. It is also 
valuable in those cases, and they are many, where we 
have to do work on the bar and require a positive 
support. In such instances a slip gage of the necessary 


length, made from, say, 4% square material, is put into 
the vertical slot. The button pins resting on this gage 
give the desired angie in minimum time, and work can 
be performed on the without 


It is convenient to mark the slip gages in 
| 


sine bar any danger of 
moving. 
angles as well as lengths, 

For use with a 10-in, 
in diameter, the stems of which are of %4-in, diameter, 
the slots in the box should be about 11 In. and 8 in. 


long respectively. Then for deg. the 


sine bar having buttons 1 in. 


angles up to 15 


short slot is vertical. For the larger angles the long 
slot is in the vertical position. Both sine bar and 
buttons should be hardened and ground. A series of 
tapped holes in the box angle will assist in securing 


position on the bar, if necessary. 


WALTER G,. 


work in 


Surrey, England. CROOCOCK.,. 


A Simple Hand-Operated 
Bending Tool 


After reading the article about a hand-operated bend- 
ing fixture, page 513, Vol. 44, | am prompted to write a 
recently made for 


description of a simple tool that | 





bending a large number of small thin steel tubes. They 
allt atl 
mh i i . 
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A SIMPLE HAND-OPERATED BENDING TOOL 


were required for the short pieces of black-lead pencils 
and were termed “pencil economizers.” These tubes 
were made of No. 32 B. G. (0.0098-in.) planished steel, 
the material having a highly finished blue surface. In 
making the tubes pieces of the metal were cut 4$x4% in., 
which gave the required dimensions—"*/,, in. in diameter 
by 41% in. in length. 
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In the illustration is shown the bending appliance. It 
is used in a bench vise and is made of cast iron, with the 
exception of the roller and handle, which consist of a piece 
of */,.-in. diameter steel rod bent to the shape shown. 
Before turning the handle the edge of the sheet metal is 
placed in a narrow groove that will be observed in the 
roller at A. To use this bending tool, the piece of sheet 
metal is pressed evenly with the left hand in the groove 
in the roller, and the handle is turned with the right 
hand. The output of tubes by this simple appliance was 
at the rate of 700 per hr., which was considered satis- 
factory. A. EYLEs. 
Manchester, England. 
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Design of Holding Jaws 


On page 1002, Vol. 44, Robert J. Beuter indicates that 
any information on the subject of “hold-downs” would be 
appreciated. For the benefit of those contemplating mak- 
ing a set of these useful tools, I herewith submit a sketch 
of a pair of “hold-downs” that I made three years ago. 
They have never failed me, even under the most trying 
circumstances. 

I have held down a 60-point carbon die block for drop- 
forge dies while taking a \4-in. cut in a shaper, with 


never a fear of my “hold-downs” jumping. For thin 
_ he 
4 i 
- 
x -_ 
q Ps ; — a 
LX i6 S si ® 
At. ,— 
-~ nd \ c Ly 
A po 
* ntl 
._ dll, 


A SATISFACTORY HOLD-DOWN 


stock they are almost indispensable. They are made of 
Ketos steel, hardened and ground parallel on the edges, 
which contact with the vise jaw and the work. The edges 
are also ground 90 deg. to the bottom. 

All that is necessary to make this kind of “hold-down” 
work like a charm is to grind on the bottom corner of the 
wider edge a bevel equaling the width of the narrow edge. 

Dayton, Ohio. Hueco F. Pusepr. 
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Metric System in Export Trade 


| have read with interest the editorials in the American 
Machinist, also the contribution of Henry R. Towne, on 
page 825, of Vol. 44. 

The revival, or perhaps we may say, the ever-recurring 

idemic of the metric system may be said to be one of the 
little things sent along to try us and raise our ire. 
lt is many years since I had the audacity to question 
1¢ statement of a well-known professor who informed me, 
iong others, that all go-ahead countries were adopting 
the metric system. I put the question, “What are the 
most prominent countries, and how many of them use the 
metric system?” He did not think an answer necessary. 

Many firms, British and American, and 
meters as a business necessity, as Mr. Towne shows. This 


+) 
ii 


use inches 
evidences no particular favor for the metric system. Many 
of us are in the position of the ambidextrous individual, 
only with a bias on the right. To sum up the matter, 
we are politely asked to tie up our right and give the 
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other fellow full freedom to attack us with both hands 
| know of some British firms that have given the metric 


system an out-and-out trial. All may be described as fail- 
ures. Messrs. Willans & Robinson, mentioned in your 
editorial, gave up the system because “their designers 
thought in inches and then wrote millimeters.” The man 
who designs a crowbar about 5 ft. long and then thinks 
it out in millimeters does not benefit by the system; he 
is only wasting time. 

Aside from the financial aspect (which means that 
should we adopt the metric system millions of dollars 
worth of tools must be scrapped), the question of thought 
must be considered. 

We and our children have been trained to think in 
inches and yards, some of us even in thousandths of an 
inch. It is not important whether the rule in our hand 
be metric or foot, but what we “think with,” or what our 
brains are familiar with, that is the important thing. Are 
we to throw overboard our brains, “tie up our right,” and 
adopt a system doubtful as to its advantages, though cer- 
tain to cause endless confusion until a new race trained 
in our schools to think in these particular units can be pro- 
duced ? 

Of course, we all think ourselves quite as good as the 
other fellow, but at the same time fail to see why we 
rhould deliberately handicap ourselves by adopting a Will- 
you-walk-into-my-parlor policy, and make his foreign 
trade a home trade and our home trade all foreign. 

In conclusion, I remember discussing the metric system 
some years ago with a canny old Scotch engineer. On my 
asking what were its advantages, he replied: “Well, ye see 
it’s this way: When ye dee, they usually pit ye awa’ in 
a sax-foot plot, but under this new-fangled system ye get 
two meters instead. Ye have the advantages of anither 
sax an’ three-quarter inches or thereaboots.” 

Belfast, Lreland. F. P. Terry. 

Promoting the Right Man 


While reading Mr. Stuart’s article under the above title 
on page 1041, Vol. 44, many readers will remark that 
no man is able to be his own critic, and the Hartfordian 
writer has not proved to be an exception. The fact that 
he reads the American Machinist and that he is interested 
enough in the welfare of the trade to write for “our” 
paper brand him as a man above the average. How many 
of his former coworkers have read a technical paper? 
How few of them have ever attempted to write for one? 
Hlow many stupids spend three nickels a week on Sunday 
papers to find a better job, while seven and a half cents a 
week for the American Machinist would teach them how 
to fill it? This is not the only thing that demonstrates 
that Mr. Stuart is above the average. The special job 
that gave him his chance could have been done by “any 
yood toolmaker.” The italics are mine. Whenever a man 
ceases to admire his work after it is finished, he is on the 
track to better results. 

Mr. Stuart’s superintendent was aware of the fact that 
the man on the special job was above the average, and he 
singled him out long before he ever had any need for him 
in another capacity. A “super” has no time to learn all 
the good and bad points of all his men, and he has to put 
them down as average till they prove to be otherwise. 
The few to whom are given the opportunity to prove their 
superiority are chosen, and no superintendent can be 
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blamed for picking the man who demonstrated his value. 
Mr. Stuart’s rapid rise from the ranks proves that he 
was hand-picked and disproves his argument. 

A third party will also regard the case of friend Tom 


from quite a different angle. Tom is described as a man 
who knew his business; a man ten years the senior of 
Stuart; a quiet man, a man with fully developed self- 
respect. The offer to take a foreman’s position was wel- 
come enough, but to work under an old friend, young in 
vears and experience, went against the grain. The offer, 
however, was Tom’s first trump card? His employers 
may have had the old-fashioned idea never to promote 
a man unless forced by circumstances. In all probability 
they knew Tom’s value thoroughly and friend Stuart’s of- 
fer put Tom in his right place. 

There certainly are foolish promotions. A good man is 
often passed by because he is valuable at the work he is 
coing. ‘These cases are rather numerous and such men 
are in an unfortunate position, as they pay the price of 
another man’s egotism. But the moment they have sized 
up the stiuation, they are able to command much better 
remuneration than their coworkers. Several promotions 
which are regarded by the men as foolish appear otherwise 
if looked at from the employer’s viewpoint. There usu- 
ally is some method in his madness. The best proof of 
this was given me last winter, when in charge of a gang 
on some outside jobs in New England. In rapid succes- 
sion we met the heads of departments of about a dozen 
firms. It was impossible for my men to know all their 
names in the short time they came in contact with them, 
but they always could tell to which firm any outstanding 
man belonged as long as all the “higher-ups” of a firm 
showed the same main traits of character. These char- 
acteristics were often pronounced and showed that each 
firm had a decided preference as to the qualities it wanted 
its men to possess. 

At least two-thirds of the American firms have theories 
about hiring or promoting men, although their executives 
may not be aware of it. the executives avoid 
friction in the shop by filling the vacancies higher up 
with outsiders, and discharging them if they do not come 
up to standard. This system has many advantages, but in 
northern continental countries, this 
formerly practiced, laws have been passed making it im- 
possible to lay a man off without one week’s notice for 


Some of 


where system was 


the ordinary mechanic, one month for foremen and often 
several months for men in more important positions. This 
was to give a man a chance to keep on the level he had 
reached. 

Hiring and promoting in the old country has to be done 
with great skill, as hiring a man or promoting a man to 
the wrong position might entail several months’ loss of 
salary to a firm. Large concerns promote their men and 
shift them to other departments to escape jealousy; 
smaller companies suggest to the climber that he get out, 
gain more experience and then return. Often a man is 
sent out as a “volunteer” to a friendly firm abroad, his 
own firm defraying his expenses and “after having finished 
his education,” the erstwhile Jack returns as Mr. So and 
So. His absence also has possibly broken up chummy 
relationships. 

Such methods have proved to be of great advantage to 
all parties concerned and recently they have found their 
way to America. A large utility company that gives the 
utmost care to the hiring, promotion, education and finan- 
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cial welfare of its employees, has been one of America’ 
greatest successes of the last six vears. 
Some readers of the Ma hinist will not be able TO see 


the logic of Mr. Stuart’s article, still he deserves a lot of 
credit for having started a discussion that can have only 
a good influence on those possessing the power to promote 
eficient workmen. JAN SPAANDER,. 
Brooklyn, N. Y. 
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Repairing Tool-Holder Slots in 
ajlurret-Lathe Tool Head 


The article on repairing tool-holder slots, on page 1002, 
Vol. 44, reminds me of a repair recently 
Jones & turret. The 5¢-in. 11-thread tapped 
holes in the turret were stripped. The illustration shows 
The out of 


done on a 
Lamson 
the way the job was done. machine was 
6 hr. 

six threaded machine-steel plugs 214 in. in 


service only 
We made 
, 


16 threads, 2 in. 


~ 


These were made on 
We put the turret 


diameter, long. 


a Jones & Lamson machine in 1 hr. 
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THE REPAIR ON THE JONES & LAMSON TURRET 


plate on the miller and bored and tapped the six 214-1n. 
16-thread for the plugs in about 2 hr., which left 
us 3 hr. the slot, drill the 14-in. 
20-thread holes so the bushings cannot turn, and put the 


holes 
to shape and tap 
turret on again. 

I think this will 
submitted by F, W. 
cheaper. 

Columbus, 


make a stiffer job than the one 
Snyder, and it is certainly much 

N. W. WoLiuMs. 
Ohio. 


Avoiding Costly Errors in 
Indexing Work 

Vol. 44, 

s to mind a 


The editorial on page 785, on the subject of 
errors in indexing work, recal] 


The conclusions then arrived at may be helpful 


former expe- 
rience. 
to others. 

The job itself was one of division and internal milling. 
Only what was absolutely necessary to get out the work 
was done. No trouble was anticipated, as it was proposed 
that, until the job had passed the experimental stage, the 
work should be handled in the toolroom, where only expe- 
rienced men were employ d. 
] 


For a time all went well; everything was as expected. 


Then trouble developed. Some difficulty was experi need 
in tracing its cause, which was found to be the shifting 
of the sector without the operator’s noticing it. Some 
work also came out that was at once seen to be a “mis 
divide”—that is, the operator had forgotten the numbei 


of turns he had to make for each division and had given 
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one too many or one two few. The remedy at the time 
and on that particular job was quickly decided upon. The 
work in question was held for milling in a pot chuck 
mounted on the dividing head, the outer end of the chuck 
carried in a “steady” the platen 
As soon as the defective work was found, 


being mounted on 
of the machine. 
the front of the chuck was graduated with the correct 
divisions. An index line was marked on the steady to 
match. This effectually prevented any further bad work. 
The operator, after indexing, had only to see that index 
and graduation were in alignment to be quite sure that all 
was well. 

The question as to what should be done when the job 
had passed the experimental stage and was ready to be 
handed over to the regular production staff was then con- 
It was decided that with proper jigs the work 
The matter of 

Direct index- 


sidered. 
could be placed upon the plain millers. 
simple accurate division was next studied. 
ing was ruled out because the number of divisions was 
large in relation to the diameter, the work with the chuck 
was heavy and would have to be moved through a small 
are, the holes or notches would need to be small and so 
would not withstand the wear incidental to correct align- 
ment. As it was hardly to be expected that the operator 
would move the work the correct amount, the wear would 
of necessity fall upon the plunger and the notch or hole. 
Universal dividing heads were not admissible with the 
class of labor employed upon the plain millers. The tool- 
room operator had made mistakes; they would naturally 
make more. 

The solution decided upon was the construction of divid- 
ing jigs in which were embodied a worm and wormwheel. 
The end of the wormshaft was provided with a spring 
plunger that entered a hole in a disk. All the operator 
had to do was to withdraw the plunger, give one turn and 
again insert the plunger in the hole. ‘Thus there could 
not be any mistakes. 

That was in our case quite satisfactory. 
and for finer divisions it would be quite practical to design 


In other cases 


a worm and wormwheel and provide an index plate in con- 
junction. The essential feature is that the operator has 
only to withdraw the indexing plunger from one hole and 
insert it in the next. This is too obviously simple for 
anyone to make mistakes. Even if the operator should by 
any chance miss a hole, the omission can be rectified with- 
out error in the result by simply coming round to the 
It will be noticed that 
There could not 
F, R. Many. 


missed place as soon as convenient. 
this oversight is all that could happen. 
be a larger or a smaller division. 
Bournbrook, England. 
& 


Attitude of Employers Toward 
Military Training 


Your article on page 956, Vol. 44, recalls to mind the 
letters which were written some months ago regarding the 
attitude of employers toward military training, and I 
refer especially to Percy E. Barbour’s reply to Mr. Murphy 
on the above subject. I also refer to James Vose’s recent 
letter on page 1003, Vol. 44. As an ex-Ist Sergeant of a 
militia company I naturally argue in favor of military 
training. Few emplovers realize that the National Guard 
is one of the greatest aids to discipline in the shops today. 

The young man who is enlisted as a private in the ranks 
soon learns that he has got to do as he is told and no ques- 
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By faithful duty he is promoted to a cor- 
poralship. At this point, it is his first experience as a 
(to use a shop term) “gangboss.” He is in charge of 7 
men and each of these men must go to his “boss” for or- 
ders. He is accountable for general discipline and _per- 
sonal appearance of his gang and cleanliness around their 
quarters. As he improves in his ability to handle his 
“gang,” he is promoted to sergeant, which rank compares 


tions asked. 


with that of a section foreman in the shops, because he 
commands a “platoon,” or in other words, a number of 
“gangs.”” He finally is appointed a Ist Sergeant, whose 
rank compares with a shop department foreman. 

The “Top” Sergeant is responsible for the discipline of 
his company, settles all disputes, lays out his “details” (as- 
signs work to the men), and is the one man between the 
commissioned officers and the enlisted men. 

A good commissioned officer, who acts the same as a 
shop superintendent, will never command an enlisted man 
to do certain things until he has first spoken to the Ist 
Sergeant (foreman). By this training he is unknowingly 
fitting himself for executive positions in the factories. 
[t has been my experience as a foreman in dealing with 
military trained men that they are the last to ask the 
“whys” and “wherefores,” but on the contrary are most 
likely to say, “Yes, sir, I'll do it right away.” 

Foremen, who may read this article, recall to mind 
men who with military training have worked for you. 
Does not your experience favorably compare with mine? 

The largest electrical manufacturing concern in the 
world has recognized the National Guard, to the extent of 
paying their employees who are affiliated with the militia 
at the rate of $1.50 a day, including Sundays, for all or- 
dered tours of duty. The company commander notifies 
the manager when these tours of duty will take place, 
thereby giving the department foreman a chance to lay out 
his work accordingly. THOMAS PRENTICE, JR. 
Pittsfield, Mass. 

g 


ay 


Two Thread-Cutting Wrinkles 


The two wrinkles described by O. F. Philler, under the 
above heading on page 601, Vol. 44, are not practical. I 
don’t suppose any of us will sell our calipers in our en- 
thusiasm for the first “stunt,” even though it is “no cut- 
and-try method” and there are “no calipers required.” 
As for the second, the odds are 100 to 1 that the next 
multiple thread the operator cut he would revert to the 
old and certain method of counting the gear teeth rather 
than advancing his compound rest in preferring to be 
sure instead of sorry. 

Here’s an old timer’s thread-cutting stunt that has 
advantages. A left-hand multiple thread nut was re- 
quired. After chucking, boring, opening out for about a 
sixteenth to correct depth, setting up gears, etc., he pro- 
ceeded to reverse the cone belt (the lathe not being 
equipped with a reverse), ground up a screw-cutting tool 
opposite hand to the boring tool. Then, feeding inward 
for depth of cut and traversing toward the headstock as in 
a right-hand thread, he cut the threads, dividing up gear 
teeth, faced out depth cut and the job was completely 
finished. 

This method eliminates guessing for depth, awkward 
set up in case of tool breaking, and, lastly—the dreaded 
stiff neck! Joun C. WELLS. 

Dumfries, Scotland. 
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Index By the time these comments are in print. it will prob 
ably be too late to objec t to a part of the riders. How. 


The index for Volume 44, January to June, 1916, is 
now ready. 
Those desiring a copy should make prompt request. 


Anti-Efficiency Legislation 
The record of the present Congress in regard to anti- 
efficiency legislation stands as follows at the time of this 
-writing (July 7): 
1. Tavenner Bill, H. R. 


study, premium or bonus in all Government work. It has 
hy 


8,665. This bill prohibits time 


been reported favorably to the House, accompanied 


nature. It is me 


minority views showing its vicious t 
likely to be acted upon at this session. 
2. Van Dyke Bill, H. R. 


time study, premium or bonus in the Post Office Depart 
It is still in the House Committee on 


~A 
O,004. 


This bill prohibits 
ment. Post Otfice 
and Post Roads. It may be reported out at any time 1 
the desired ends are not gained by a rider on the Post 
Office appropriation bill. 

3. Post Office Appropriation Bill, H. R. 10.484. This 
bill is floor of the Senate. 


Anti-efficiency rider is likely to be offered when the 


now being considered on thx 
com- 
mittee amendments are disposed of. 

t. Naval Appropriation Bill, H. R. 15,947. This bill 
has been passed by the House and has been reported to 
the y the Senate Naval 
Affairs Committee. form the 
rider as passed by the House. 

5. Fortifications Appropriation Bill, 
This was passed by the House, June 22. 


subcommittee of the 
It carries in 


Senate by 
unchanged 


H. R. 14,303. 

The anti-effi- 
ciency rider was passed by a roll call, the vote being 197 to 
aR7. 
Appropriations and, so far as the rider is concerned, will 


It is now in the hands of the Senate Committee on 


probably pass in its present form. 
6. Army Appropriation Bill, H. R. 16,460. 
passed by the House on June 26 and carries the ‘Tavenner 


This was 


It was introduced in the Senate on the same 
un- 


amendment. 
day. It will probably pass with the amendment 
changed. 

The prospect staring American manufacturers in the 
face is that the four great appropriation bills will each 
carry a rider prohibiting of the 
moneys there appropriated for time study, premium or 
In principle 


the expenditure of any 
bonus payment on any Government work. 
and result these laws are just the same as those which 
might prohibit the use of rules, scales, micrometers or any 
other tool used in doing work. 
They are exactly parallel in purpose 


measuring commonly 


to the weavers’ riots 
in England some 170 years ago. It is an attempt to 
abolish by law the tise of labor-saving devices. 

A brief study of the line-up in the House indicates that 
those who have voted for the amendment believe they are 
some kind of friend of the “plain people.” On the other 
hand, those who have voted for the exclusion of these 
provisions are being classed as friends of the “employers’ 


interests.” 


assist in 





} 


ever, those that have not actually passed into law should 


be vigorously protested by every manufacturer in the 
United States. 
than all 


be started at 


And beyond and perhaps more important 


this, an active propaganda of education should 


once to forestall! similar legislation next 


year. 
Any movement of this kind is insidious. It is eas 
enough to forecast the next st D It will be to prohibit 


tne wus of such improved methods on all work done hy 


private manufacturers for the Government. Such a situ- 


ation is intolerable, although not unthinkable. It is high 

time that the campa on of education should be started to 

prevent the thyottling of improvement in shop conditions 
rough such pernicious legislation 


Mobilization of American 
Research Agencies 


The Engineering Foundatio is determined to offer 
ts services to the National Academy of Sciences of the 
United States, “to accomplish the federation of all the 
research agencies of the nation overnme ntal. universil 

' , 


t of « nceouraging 
(merican 


he employment of science in the national defens« 


and private with the ob jee The applica 


l industries and 
” This 


rood ot the 


ion of scientific principles to 


plan really calls for the mobilization for the 
country of all the research laboratories and their person- 
throughout the United States. The project 
taken up and planned by the National Academy. On 


Engineering Foun- 


, 
heis was 


behalf of the engineering societies the 


dation now comes forward and offers to assist by provid 
ing a competent executive secretary at a salarv of some 


S$12.000 a 
This 


paredness that are 


year. 
movement is one o! the earnest attempts at pre- 


now being made throughout the coun 


l . 1 


trv. Bevond this broad plan is still another that has for 


between men 


rr 
ne 
| it 


neering Foundation 


about of cooperation 


r _ ] 


of pure science and men of applied science. 


its aim the bringing 


secretary 


to be appointed by the Eng mav be 


inaugurating this codperation as well as 


the means of 


assisting in the work of mobilizing the research agencies, 


Both movements ho d forth prom se of cood to Ame rl 


can engineering and industry In the past the man of 
pure science has been far too apt to hold himself aloof 
and consider that his interest lav in abstract problems, 
and too often he did not deign to consid 


r those that haa 


a more practical application unless his aid was specifically 
sought. It is probable that this attitude will break down 
when this work of mobilization and coiperation is under 
way. Once this is done the Engineering Foundation will 


. > : " . 
indes d have act omplish (a most worthy piece ot work as 
its init 


It is also hoped that the appointment of 


ial venture. 

an executive 
Sec retary capable of handling these big movements will 
uy} the | 


Kngineering Founda- 
It will be recalled that Ambrose Swasev, of 


further building 
tion itself. 
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Cleveland, established this Foundation to be administered 
“in the interests of scientific research and the good of 
mankind.” The trustees are drawn from members of the 
four great national engineering societies—the Mechani- 
cal, Mining, Electrical, Civil Engineers. Mr. 
Swasey’s hope in establishing this Foundation was to see 
it grow and develop somewhat like the great foundation 
in his home city, known as the “Cleveland Foundation.” 
This was started some four or five years ago by a gift of 


and 


$200,000 to be administered in studving the needs of the 
city of Cleveland. The initial gift has been added to time 
and again until the foundation now has an endowment of 
$26,000,000, 

It is earnestly hoped that other engineers will follow 
the example and wish of Mr. Swasey, and add to the 
Engineering Foundation until it reaches a large sum and 
produces an income capable of bringing great results in 
the field of engineering research and for the good of 
mankind. An excellent beginning has been made, for 
nothing but commendation can be said of the initial move 
of the trustees in seeking to bring about closer relations 
between the pure and applied sciences. 


. 


Keeping the Workers Cool 
im Summer 

The season is fast approaching when those who labor 
in factories veritably earn their bread by the sweat of their 
brows. Warm weather, which was delayed beyond its 
usual time of appearance, has now arrived. 

While investigations have shown that human energy 
and vitality are not by any means at their lowest ebb 
during the hot months, still it is an undeniable fact ob- 
served by anyone who has labored under these conditions 
that excessively hot weather has a diminishing effect upon 
shop production. 

There are a number of ways to partly overcome this 
drawback, one of the remedies being the installation of 
ventilating systems. Some of the most advanced of these 
maintain the air at a temperature several degrees lower 
than that outside. Under these conditions, however, the 
circulation of air is restricted to certain definite passages, 
and openings such as windows and doors are kept rigor- 
ously closed. Imagination goes a long way in the matter 
of sense of comfort; and when the worker is confined in 
an atmosphere of this kind, even though it may be cooler 
than that outside, he misses the stirring of the air or 
breeze which through years of habit instinctively spells 
comfort. 

A psychological method of increasing the comfort of 
the workers under such conditions is the installation of 
fans that produce an actual breeze. The ordinary electric 
fan in office or smoking car gives one an instinctive sense 
of comfort, although, as a matter of fact, it merely han- 
dles the same air over and over again, in reality raising 
its temperature through friction. 

Another and more logical remedy for the individual 
worker is the adoption of a proper summer diet. A sense 
of high temperature is much more easily brought about 
by over-indulgence in meat or food of high caloric value 
during the summer months than through ordinary exer- 
cise. A glass of beer at noon may look and taste re- 
freshing, but is far from comfortable in its after-effects. 
“here is an opening for organized effort along these lines 
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on the part of progressive manufacturing companies. It 
very likely might pay some of them to furnish their em- 
ployees with meals of proper caloric values even at less 
than cost. 


> 
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What Is a Hand Screw Machine? 


He who asks for a definition should always remember 
that peace flees when definitions are being framed. Every 
attempt to limit accurately the meaning of a word or 
name, or to distinguish between one machine or tool and 
others that are similar, brings forth controversy. If any 
worth-while result is finally obtained it must be through 
compromises. In spite of these truths a request has come 
to define a hand screw machine, or at least point out the 
differences between a -hand screw machine and a turret 
lathe. 

The name “turret lathe” is undoubtedly very old. It 
is descriptive in itself, is comprehensive and seemingly 
was originally and perhaps even today is properly applied 
to any type of lathe or turning machine that is provided 
with a turret to hold a series of cutting tools. Thus it 
properly seems to include chucking lathes, hand screw 
machines, automatic screw machines and the so-called 
semiautomatic lathes used largely for machining castings 
and forgings. 

If this view is right, “turret lathe” is the comprehen- 
sive class name and “hand screw machine” the special 
type name of a certain kind of machine in the broad 
turret-lathe class. Once we accept this view, we can then 
try to define or state the features that separate hand 
screw machines from chucking lathes, automatic screw 
machines and the various other types in the same general 
class. 

The four principal features that a hand screw machine 
seems to possess are a hand-operated turret, a hand-oper- 
uted cross-slide, a hand-operated chuck and a_hand- 
operated wire feed. The hand-operated mechanisms 
distinguish it from the automatic screw machine and 
semiautomatic turret lathe, on the one hand, and the 
possession of the wire feed from the chucking lathe, on 
the other. 

This attempt at definition comes from the thought that 
the mechanism and possible functions of a machine deter- 
mine its type rather than the particular work for which 
it may be used. This viewpoint forestalls any objections 
to the definition as just written, on the score that hand 
screw machines when used for second operations do not 
employ the wire feed and so in operation are like chuck- 
ing lathes. 

The confusion in mechanical terms has often been 
pointed out. It is a pity that such names are not better 
fixed, and it is particularly unfortunate that the term 
“turret lathe” is loosely employed without qualification 
for so many different kinds of machines. In mentioning 
them in print, in letters and conversation it is far better 
to use one of the names of a type, as chucking machine, 
or hand screw machine, or automatic screw machine, or 
semiautomatic turret lathe, than to refer to them merely 
as turret lathes. 

The man who never makes a mistake is sleeping under 
six feet of Mother Earth with unheeding, purposeless 
winds blowing over him. 
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Gage-Grinding Machine 


For some time the Gem City Machine Co., Dayton, Ohio, 
has been handling large orders for punches, dies, fine 
tools, and snap, plug, limit or other gages. For its snap 
or other gages of that character, it designed and built a 
special grinder that has been in use in its shop for some 

















FIG. 1. GAGE-GRINDING MACHINE 
Table, 64%x14 in.; table swivels an included angle of 20 deg.; 


table traverse, screw movement, 4% in.; grinding head 


traverse adjustment, 12 in.; cross-feed handlever movement, 
9 


3 in.; size of pulley, 2% in.; speed, 2,800 r.p.m.; size of wheel 
taken, 6x% in., %-in. hole; diameter of base, 22 in.; height 
overall, 33 in.; weight about 700 Ib. 


time, and which it has now decided to put on the market 
for use on similar work. 

A feature of the machine shown in Fig. 1 is that the 
stand is made low enough so that an operator can sit 
on a stool and both manipulate the machine and watch 
the work to the best advantage. The table is of ample 
size to take all classes of gages and is equipped with 
T-slots, bolts and clamps. A setting gage is also used 
on the table for duplicate work. The table is made to 
swivel up or down to allow the grinding of thick or thin 





gages and still keep the center of the work on a line with 
the center of the wheel. 

The machine 
means of a large handwheel graduated to read to thou- 


has a traverse screw feed operated by 


sandths. The graduations on the rim of this wheel are 
about 14 in. 
to estimate in less than thousandths. 


apart, making them very easy to read or 
The table may be 
means of the handwheel, but if a 


traversed 414 in. by 


longer or wider gage is to be ground the head gives an 
adjustment, in the same direction, of 12 in. The ways 
on which the head slides are accurately scraped and the 
head is shifted by means of a rack and pinion movement 
and SCC urely locked wherever desired, The grinding spin- 
dle is made of hardened and ground steel and runs in 


end 


bronze taper bearings that permit close adjustment. 
| . 




















GRINDING 


GAGE IN 


VIEW WITH 
POSITION 


FIG. 2. ANOTHER 


play is taken up by means of a very sensitive adjustment 
regulated by one small screw. 
The spindle drive is of the floating type in which the 
This eliminates 
The spindle Is 


drive pulley runs on a separate sleeve. 

all marks made by the jump of the belt. 
velf-oiling, the oil supply being drrawn from a reservoir 
inside the pulley from which it runs to both the thrust 
and circular bearings. This inclosed with 
felt oil retainers that prevent leakage when running at 


reservoir is 


high speeds. 

The ways on which the head and carriage slide are cov- 
ered with telescoping brass dustguards, which have been 
removed for photographing purposes, These guards are 
lined with felt and are so made as to be absolutely dust- 
proof. The crossfeed is operated by means of a hand 
lever and rack and pinion. 
for working purposes. Combined 
tional movement by means of a fine pitch screw and hand 
The hand lever is used for removing most of the 


This gives a quick movement 
with this is an addi 
wheel. 
lexcess metal, and then the screw feed is used to obtain 
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face. In actual 


grind snap gages 


a fine smooth finish and _ straight 
practice it has been found possible to 
to within three tenths of the 
and then finish by stoning. 

Another view of the machine, with a limit snap gage 


2. This gives a good idea of 


two or given dimensions, 


in place, is shown in Fig. 
the entire mechanism of the head and table. 


~ 
oe 


Heavy-Duty Pulley 


In the design of the type of pulley illustrated the aim 
was to provide for heavy duty and at the same time keep 
the pulley light. 

The arms are made of flat wrought steel. The hubs 
and rim lugs are of semisteel and are cast onto ends of 

















HEAVY-DUTY PULLEY 


Diameters, 3 to 15 ft.; face width, up to 50 in. 


arms that are of a shape designed to provide a solid 
anchorage. 

This form of pulley is made by the Medart Patent 
Pulley Co., St. Mo., in namely, 
single- and double-arm whole type and double-arm split 
type. 


Louis, three stvles 


Universal Grinder 


While built along the same general lines as this firm’s 
former machines, the latest type of universal grinder 
made by the Thompson Grinder Co., Springfield, Ohio, 
has been changed and improved in numerous ways. Most 
of the changes are for the purpose of making easier the 
work of the Operator or to meet special shop conditions 
as demonstrated by use during the last two or three years 
of actual practice. 

In the first place this grinder was designed to combine 
in a single machine efficient means for the rapid and 
accurate production of the varied grinding required in a 
machine shop. The grinding wheel is maintained in a 
fixed position at all times, and the table carrying the work 
is adjustable to any desired position relative to the wheel. 

The principle of carrying the grinding-wheel head 
rigidly mounted on a central column solidly attached to 
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the base, around which a heavy bracket mechanism re- 
volves, makes an unusual form of design for a heavy 
grinder. The revolving bracket moves on a bearing on 
the base and carries the elevating knee, carriage and 
table. This arrangement allows the table to be ad- 
justed to a position at right angles to the wheel spindle 
at either end, parallel with it or at any intermediate 
position. Accordingly, the machine can be converted 

















FIG. 1. UNIVERSAL GRINDER 


Capacity: Cylindrical grinding, 10 in. in diameter by 36 in. 


long; surface grinding, 8 in. wide by 48 in. long; internal 
grinding, up to 12-in, depth, according to attachments used; 
knife grinding, 48 in. long; milling cutters, up to 20 in. in 


diameter; grind taper per foot, 3 in.; automatic longitudinal 
feed to table, 48 in.; automatic crossfeed, 8 in.; hand vertical 
adjustment to knee, 10 in.; speed changes to table, 5; speed 
changes to headstock, 4; speed of main spindle, 1,830 r.p.m.; 
horsepower required, 3; main spindle bearings, 15%x4 _ in.; 
headstock spindle bearing, 2x9 in.; main spindle pulley, 3% x 
3% in.; headstock swivels 90 deg. each way; countershaft pul- 
ley, 10x4 in.; speed of countershaft, 400 r.p.m.; base, 40 in. in 
diameter; maximum floor space, with full table travel in all 
positions, 11x11 ft.; net weight, 3,600 lb.; gross weight, 4,300 
Ib.; dimensions boxed for export, 48x45x78 in. 


into a plain grinder for straight or taper work between 
centers, a surface grinder, an edge grinder, a die grinder, 
a cutter grinder or an internal grinder. Fig. 1 illustrates 
the machine set for plain cylindrical grinding, and Fig. 
2 shows the table swung at right angles to the spindle 
for surface grinding. By using a cup wheel this same 
position serves for edge or knife grinding. 

The controlling lever, which starts, stops or reverses 
the table, is placed on the clutch box immediately in 
front of the operator. A slight movement of this lever 
disengages the clutch and stops the table, leaving it free 
to be operated by the handwheel. The lever controlling 
the table speeds is placed on the side of the gear box 
on the rear of the grinding-wheel head and by means of 
a circular rack and sliding key permits five table speeds 
ranging from 28 to 128 in. per min. The headstock 
speeds are governed by the four-step cone pulleys on the 
countershaft drum and counter. The motion is trans- 
mitted through a friction clutch in the drumshaft cone, 
giving headstock speeds ranging from 30 to 300 r.p.m. 

The base is cast integral with the reservoir and has 
a settling basin open at the top, permitting easy clean- 
ing. The inner column is of box design, rigidly attached 
to the base on the bottom and to the grinding-wheel 
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head on top. It also carries the lower bearing for the 
power-feed shaft. The rear column box de- 
sign, rigidly attached to base and wheel head, thus mak- 
ing the base and inner column an unyielding unit or 
frame for the support of the grinding-wheel head. The 
outer column has an annular bearing on the base and 
is clamped in any position to suit the work. When this 
column is to be rotated, a slight movement of a lever 
brings into action a set of roller bearings that make the 


is also of 


movement A 
The sliding table has a reciprocating movement on 
the carriage, controlled by dogs operating against the 


easy. 











FIG. 2. ARRANGED FOR SURFACE GRINDER 


These dogs have a special fine adjustment 
The swivel table 


reverse lever. 
to permit grinding against shoulders, 
has its bearing on the sliding table and can be set at any 
angle with the ways, allowing tapers to be ground with- 
out disturbing the alignment of the headstock and tail- 
stock centers. It is graduated to read taper in inches 
per foot. It three T-slots in it. The headstock 
swivels and has a graduated base. Its spindle is bored 
for No. 3 Morse taper shanks. It is fitted with 
pulleys for both live- and dead-center work. The tail- 
stock is secured to the table in the same manner as the 
headstock. It for holding a diamond-tool 
holder, so the wheel may be trued without 


has 


also 


has a device 
removing thy 
work. 

The tailstock spindle is bored the same as the head 
stock spindle and is fitted with a quick-acting lever and 
a variable-tension spring controlled by a wheel, or it 
may be clamped The 
equipped with a lever on which are mounted two pawls 


solid. automatic crossfeed is 
engaging with a ratchet on the handwheel, from which 
a feed one-quarter to four-thousandths is 
obtained at The feed 
thrown out when the work is to size, by setting the stop 
on the ratchet wheel. The the 
trifugal type, with bearings above the water level, but 


variation of 


each reverse. is automatically 


pump used is of cen- 


with the runner immersed at all times, doing away with 
priming. Either plain or universal 


equipment is furnished on order. 


the necessity of 


% 


Plaim Miller 


The machine shown in Fig. 1 is an improved model 
of the No. 33 miller made by the Kempsmith Manufac- 
turing Co., Milwaukee, Wis. Various modifications have 
heen adopted to meet manufacturing conditions, both in 
making and use. 

Changes in rate of feed and speed are made by means 


of change gears, mechanism for which is inclosed in a 


MACHINIST 


Narrow les are 
driving clutch, of 
The top 


ways are 


single easily accessible gear box. gui 


now used on the column, and a new 
the expansion ring type, is placed at the back. 
than he retotore, the 


The table is operated } 


is much stronger and 


changed to the 15-deg. type. 
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FIG. 1. IMPROVED NO, 33 PLAIN MILLER 

feed, 36 in.: hand crossfeed, 10 in 

vertical adjustment of spindle by hand, 11 in.; maximum di 

tance from top of table to center of spindle, 12 in.: height of 
table above floor, 37% in.: power quick traverse 100 in. per 
min.; driving pulley, 500 r.p.m.; diameter of driving pulley, 
12 in.: width of double belt, 4 in six spindle speeds, ranging 
from 25 to 152 r.p.m.; six changes of pows feed in either of 
two series, ranging from 1 to 8 in., or 2%- to &S-in. table travel 
per minute; total floor space, 64x106 in.; net weight, about 
4,500 lb. 


Longitudinal power 


PLAIN MILLER 


a lead screw instead of a rack, and a quick traverse is 


provided. 
the pump is placed outside. 


The bed and base are cast in one piece, and 
Fig. the 


2 shows some of 


details. 






























































Self-Opening Die 


In the form of self-opening die shown, the latest addi- 
tion to the line made by the Greenfield Tap and Die Cor- 
poration, Greenfield, Mass., the self-opening die principle 
used in the former products of this company has been 
retained. Guarding the opening for the chaser setscrews 

















SELF-OPENING DIE 


and substituting a ball-shaped latch for opening the die 
when the cut is finished constitute the main improve- 
ments. 

The formerly exposed chaser-setscrew openings are cov- 
ered by a light steel shell that prevents dirt and chips 
from entering, with the possibility of marring the work. 
The shell can be turned to expose the screws in order to 
release and remove the chasers. 

The die is designed to be particularly applicable in 
cases where the work is stationary. 





NEW PUBLICATIONS 











GRINDING MACHINERY. By James J. Guest. 440 pages; 
5%x8% in.; cloth. Published by Longmans, Green & 
Co., New York. Price, $4.20 net. 
The author has used considerable care in the selection of 
material and shows many of the latest types of grinding ma- 
chines from various makers, both in this country and abroad. 
The book includes much detail as to parts, particular atten- 
tion being devoted to reversing and cross-feed mechanisms, 
steady rests, details of head construction and also the methods 
of belting for the various functions. 
The author takes exception to the acceptance of standard 
speeds for work being ground and advocates that they be 
varied according to the material, the kind of wheel used and 
other conditions. He gives the work speeds advocated by 
several of the best-known builders of grinding machines and 
supplements them with a table of his own in the appendix. 
All who are particularly interested in grinding machinery 
will find the book of great assistance. 
SAFETY ENGINEERING APPLIED TO SCAFFOLDS—Three 
hundred and thirty-nine 6x9-in pages; 127 illustrations; 
indexed: cloth bound. The Travelers Insurance Co., Hart- 
ford, Conn. Price, $2 
This book should be in the working library of every plant 
engineer. The literature on the subject of scaffolds is exceed- 
ingly meager. In fact, this is the only book that describes 
American practice with anything like completeness. It is 
based upon the results of the experience and observation of 
the engineers of the Travelers Insurance Co. in their regular 
work of inspection and research. 
For the reason that scaffolds are for temporary use only, 
they are commonly badly designed and badly built. Too 
often the materials in them are poor in quality and deficient 
in size and quantity. It appears to be a widespread and 
almost universal belief that a scaffold is not worth anybody's 
serious study. Any workman who can drive a nail is looked 
upon as competent to lay out and build a scaffold, and any- 
thing that may happen to lie at hand is good enough for 
material. As a result many such temporary structures are 
dangerous to life and limb, as is amply proved by some ten 
pages of reprinted newspaper clippings gathered during June, 
July and August, 1911. They aggregate $2 scaffold accidents, 
or precisely one per day for the period studied. 
The work is comprehensive, taking in as it does simple 
platforms and horse scaffolds, used for interior painting and 
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decorating, and at the other extreme the well-designed, care- 

fully constructed scaffolding for a skyscraper like the Wool- 

worth Building or for decorating a huge room like the con- 
course of the Grand Central Terminal in New York City. 

Scaffolds of some kind between these limits are in daily use 

in every shop and factory. The engineer in charge should 

acquaint himself with the best available knowledge on the 
matter of design, construction and use of these temporary 
structures. 

The field covered by the book is indicated by the headings 
of the 13 chapters, which are: Reality of the Scaffold Hazard, 
Scaffolds Considered Generally, Bricklayers’ Pole Scaffold— 
American Practice, Independent Pole Scaffold, Lashed Scaf- 
folds; Other Forms of Pole Scaffold, Special Safety Features, 
General Features and Operations, Building with Horses, Sus- 
pended Scaffolds for Construction Work, Scaffolds of Other 
Kinds, Structures Similar to Scaffolds, General Counsel. 

The mechanical features of the book are far above the 
average, and the illustrations are excellent. 

FORD METHODS AND THE FORD SHOPS—By Horace Lucien 
Arnold and Fay Leone Faurote. Four hundred and forty 
7x10-in. pages. Published by the Engineering Magazine 
Co., New York City. Price, $5. 

This book is a reprint of the articles that appeared in the 
“Engineering Magazine,” the main part being by Horace L. 
Arnold, well known as a contributor to the “American Machin- 
ist” in years gone by, and the remainder, completed after Mr. 
Arnold's death, by Mr. Faurote. 

Opening with a chapter on the characteristics of Henry 
Ford and the beginning of the Ford Motor Co., the book 
takes up the various departments in detail and gives a 
wealth of information concerning methods, machines and time 
required. There are 16 chapters, beginning with the Genius 
of the Plant and ending with Safeguarding the Workmen. 
In between come chapters on Stock System and Employment 
Methods, How the Work Is Done, Inspection and Assembly, 
Motor Test Blocks and Chassis Assembly, Machining and 
Assembling the Front Axle, The Crankshaft, Piston and Piston 
Rings, The Commutator, Production and Assembly, Sheet- 
Metal Work, Conveyors, Work Slides and Roll Ways, The 
Bushing Job, Special Machines and Fixtures, The Foundries, 
Finishing the Bodies, and New Factory Conditions. 

Practically every problem of shop management seems to 
be contained in this plant and is so recorded in this book 
that no one responsible for production can fail to absorb 
many valuable ideas from it. True, many. of the methods will 
have to be modified to suit other conditions, but they are none 
the less valuable on that account. 

The whole system of shortening the travel of material, 
which plays such an important part when over 140,000 Ib. of 
material is moved per day, is brought out in detail. 

The questions of hiring and firing, of the health of em- 
ployees, of the use of unskilled workers, together with the 
forms employed, are all considered. A commendable plan of 
having employees fill out a card as to the work in which 
they believe they can be more valuable than in their present 
occupation is described. 

The work of the shortage chaser is given in detail; and as 
the steady flow of material to the assembly department is a 
vital problem in any large shop, this description is of par- 
ticular interest. Every hour shows just how all departments 
stand in their supply of parts. 

“The methods of both machine shop and foundry are illus- 
trated. The sequence of operation, the time required, the 
shop layout that makes it possible and much else of interest 
are given. In fact, we know of no other instance where such 
detailed information has been made public except in connec- 
tion with the articles in the “American Machinist” on the 
manufacture of munitions. 

The chapter on inspection and assembling is of particular 
value, for inspection is thorough in order to prevent unneces- 
sary machine work being done on imperfect parts. The 
reduction of time for assembling is shown in considerable 
detail and contains many valuable suggestions, among them 
a comparison of individual assembly of a complete part re- 
quiring six operations and the result of dividing this work 
among three men. Great care is taken to have benches and 
other assembly devices, such as continuous carriers, at the 
best height for easy reach—“work high,” as it is called. These 
heights vary from 24% to 35 in., according to the work being 
done. This idea is also being applied more and more to 
machines, so as to bring them to the most convenient height. 
Minute details of the motor assembly are given, 84 operations 
being mentioned, with the men required and the number of 
seconds for each. 

Many of the machining operations are also given in de- 
tail, both as to sequence and time required; these data 
should be of service in many shops, even on other lines of 
work. Crankshafts, pistons, commutators, bushings, gasoline 
tanks, radiators, ete., are taken up in similar detail. 
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There is so little specific inforrnation available on modern 
foundry methods and costs that the chapter on this subject 
should be especially interesting. The size of the foundry alone 
at once attracts attention—with 1,450 men, melting 192 tons 
of iron, handling 1,906 tons of sand and pouring 40,450 pieces 
of an average weight of 8.9 lb. per day. Painting and var- 
nishing of bodies are also treated in detail as to methods, 
output and the time required. 

For both study and reference the book is to be commended 
to shop executives, planners and those who have to do with 
production. The only criticism is the failure to mention 
specifically the work of such men as C. H. Wills, who has 
been so long associated with Mr. Ford, as well as the chief 
tool designer, C. Emde, and others. Of course, such a result 
can only be achieved by the coéperation of many, and the 
omission may be due to the endeavor to avoid injustice by 
unintentional omission. 


MECHANICAL SNGINEERS’ 
Marks, editor-in-chief. First edition. 
hundred and thirty-six 4%x7\-in. 
binding; thumb index. McGraw-Hill 
York City. Price, $5. 

Reviewed by JOSEPH W. ROE* 

Seventy-two years ago Charles Haswell brought out the 
first edition of his “Engineers’ and Mechanics’ Pocket-Book.” 
Though general in its nature, its modest size, 264 pages, 
justified the name “Pocket-Book.” It grew from year to year 
and through more than 70 editions, establishing the 
value of this type of book, and it has led to many similar 
volumes dealing with special branches. This was inevitable 
with the vast growth of engineering science and its spread 
into intricate and widely differing fields. The name “Pocket- 
Book” still lingers on some, though they have long 
grown too bulky for any normal pocket. The present book, 
the latest of this kind, wisely the name “Handbook,” 
which it literally is—a book of reference to be kept at hand 
on the desk or elsewhere. 

Most of these books have been compiled by one man, or by 
a small group of men. The only reference work for me- 
chanical engineers compiled by a large group of specialists 
has been the three-volume German book “Hiitte,” now in its 
twenty-second edition, which includes civil and electrical en- 
gineering as well as mechanical engineering. The present 
“Handbook” is intended to supply the practicing engineer and 
the student with a comprehensive and authoritative refer- 
ence work in mechanical engineering, and it was felt that 
in a major division of engineering the codperation of a large 
number of specialists, as in the “Hiitte,” is now necessary if a 
book of this character is to have reliability and adequate 
authority. It is therefore the work of 50 specialists, with 
Professor Marks as editor-in-chief, and has been founded 
in the “Hiitte.” 

The contributors have been well chosen and will carry 
weight by their authority. The more important sections of 
the book are the work of several men. That on the Properties 
of Engineering Materials, for instance, is handled by 13 spec- 
Other topics are cared for by separate writers, each 
familiar with the particular subject. In addition to this many 
of the sections were submitted to various manufacturers and 
specialists for corrections and suggestions. 

The general arrangement of the “Hiitte” has been fol- 
lowed. The presentations of some of the more theoretical 
subjects follow it closely, others in a general way; but those 
portions dealing with American engineering practice are 
almost wholly new. 

The “Handbook” contains the usual mathematical tables. 
These are carried out to only four significant figures, which 
limits their usefulness for some purposes, but allows space 
for a more complete treatment of general mathematics than 
has been usual in books of this character, and for a new and 
very valuable section on the Graphical Representation of 
Equations. The theory of mechanics, heat and strength of 
materials has been brought out in condensed, but clear form, 
which will make these sections of great value to the en- 
gineering student. The one on heat is particularly good and 
includes much new material and many tables and diagrams. 
In all these sections a much greater familiarity with mathe- 
matics is assumed than in previous handbooks. 

The presentation of materials of engineering is full and 
well arranged, including not only full information and speci- 
fications on iron, steel, the alloys and fuels, but also on con- 
crete, brick, wood, lubricants, abrasives, belting, insulation, 
paints, roofing materials and a wide variety of articles used 
by engineers. 

The other main sections cover Power 
and Conveying, Transportation, Building 
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One thousand eight 
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Book Co. New 


passed 
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ialists. 


Generation, Hoisting 
Construction and 
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Machine-Shop Practice, Pumps and Compressors, 
Engineering Measurements, etc. Much 
Materials, Power Generation, 


Equipment, 
Electrical Engineering, 
new matter will be found under 
Conveying Machinery and Buildings. A number of the 
sections are wholly new, as Aéronautics, Air 
tioning, Accident Prevention, Centrifugal Air Compressors and 
the A. S. M. E. 

The subdivision 
distinctive and 
ship. The preliminary 


sub- 
those on Condi- 
Codes. 

book into well-defined sections is 
natural result of the staff author- 
index to the major topics, printed 
side the covers, taken in conjunction with the thumb tabs and 
subtables of contents at the head of each section, renders the 
material more readily accessible than in any other handbook 
known to the reviewer. An excellent table of references is 
usually found at the head of each subsection, covering the 
subject matter of that section. Black-faced type, judiciously 
used, emphasizes the important subjects in the longer para- 
There about 1,000 illustrations, which include 
and heat and diagrams The critical 
few mistakes in the text and in some of 
but inevitable in a work of this 
errors doubt, be eliminated in 


Testing 
of the 
comes as a 
in- 


graphs. are 
many charts 
reader will find a 
the illustrations, 
magnitude. These 
later editions 

The staff authorship of this book, 
uptodateness of its material and the 
of its information make this the best 
for engineers. It will prove of more 
than any before available, without losing any of its value as a 
book for the 


stress 


this is 
will, no 


its skillful 
form and 
handbook 


editing, the 
accessibility 
vet 
students 


issued 


assistance to 


reference practicing engineer 
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manager of the 
with direct super- 


L. H. Mesker has been appointed sales 
Kearney & Trecker Co., Milwaukee, Wis., 
vision the sales in the Ohio territory. 
Wallace R. Johns, for the past 11 ye 
Somers, Fitler & Todd Co., Pittsburgh, Penn., 
manager of its machine-tool department. 


over 


ars associated with 


the has been 


appointed 

F. C. Riddik, formerly general 
way Steel-Spring Co., Heights, 
eral manager of the Kennedy-Stroh Corp., 

Frank Lundgren, 
ki-Pesant Co., 
the Farrell 


Rail- 
ren- 
Penn 


the 


has become 


superintendent of 
Tll., 


Oakmont, 


Chicago 


the 


superin- 


until 
Brookly n, 
Foundry 


recently superintendent of 
N , has become 
and Machine Co., 


Krejews 
tendent of 
Conn 

W. M. Henderson, formerly assistant superintendent of the 
frog, switch and signal department of the Steelton plant of 
the Pennsylvania Steel Co., has accepted a position as 
manager of the Taylor Iron and Steel Co., 


Ansonia, 


assist- 
ant works Easton, 


Penn. 





FORTHCOMING MEETINGS 


Veteeeeneannvenserenn sense: 





Association and American Insti- 
September 11-16, Cleveland, 
American Foundrymen’'s As- 


American Foundrymen's 
tute of Metals. Annual meeting, 
Ohio A. O. Backert, secretary, 
sociation, Cleveland, Ohio, 

American Society of 
meeting first Tuesday Calvin 
39th St., New York City 

3oston Branch National Metal Trades Association. 
meeting on first Wednesday of each month, Young's 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. 

New England Foundrymen’s Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society 
meeting third Tuesday; 
i<. Hiles, secretary, Oliver Building, 
Draftsmen. 


Monthly 
West 


Mechanical Engineers 
W. Rice, secretary, 29 


Monthly 
Hotel. 


Monthly 
Elmer 


of Western Pennsylvania. 
section meeting, first Tuesday 
Pittsburgh, Penn 
Monthly meet- 


Rochester Society of Technical 
last Thursday. O. L. Angevine, Jr., secretary, 857 Genesee 

Rochester, N. Y 

Superintendents’ and Foremen’'s Club of Cleveland. Monthly 


ine 


St., 


meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill 

Philadelphia 
Wednesday of each month. 
Penn. Howard Evans, secretary, Pier 45 
Penn, 

Technical 
Friday of each month. 
New York, N. . a 


Meetings first 
Philadelphia, 
Philadelphia, 


Foundrymen’s Association 
Manufacturers’ Club, 
North, 


tewular meeting second 
secretary, 35 Broadway, 


League of America 
Oscar 8. Teale, 
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PAM 


IRON AND STEEL 


Pig tron—Quotations were current as follows at the points and dates 
indicated: 
July 7, One Month One 
1916 Ago Year Ago 
No. 2 Southern Foundry, Birmingham..... $14.00 $14.75 $9.75 
No. 2X Northern Foundry, New York...... 19.75 20.25 14.25 
No, 2 Northern Foundry, Chicago.......... 19.00 19.00 13.00 
Bessemer, Pittsburgh .........eceeeeeeers 21.95 2195 14.75 
MAGIC, PUOBMUTER ccccccccecsecccececceecs 18.95 18.95 13.60 
MO. Be, PRG: cocccccccnccecceces 19.75 20.25 14.25 
ek . De cneusaddsenseecoeneseacoence 18.25 18.00 12.75 
Basic, Eastern Pennsylwania.............. 19 50 20.00 13.75 
Gray Seams, POs oc cccccccsececceves 18.70 18.70 13.45 


Steel Shapes—The following base prices in cents per pound are for angles 
1 


; in. by ™4 in. and larger, tees 3 in. and larger and plates 4 in. and 
heavier, from jobbers’ warehouse at the places named: 








New York 

July 7, One One Year Cleve- Chi- 
1916 Month Ago Ago land cago 
Steel angles, bas@.....ccccees 3.25 3.50 1.85 ‘ 3.10 
Btoel T'S, BASS. cccccccceccess 3.30 355 1.90 3.10 
Machinery steel (bessemer)... 3.25 3.50 1.80 3.10 
Plates ..cccecccceccesccscecs 4.00 4.25 3.50 
Steel Sheets—The following are the prices in cents per pound from 

jobbers’ warehouse at the places named 

New York ‘ 

July 7, One One Year Cleve- Chi- 
1916 Month Ago go land cago 
i a a 3.65 3.65 3.20 3.20 
BOO. BS DERE. cesccccvevecevecs 3.55 3.55 3.10 3.10 
Nos. 22 and 24 black......... 3.50 3.04 3.05 3.05 
Nos. 18 and 20 black......... 8.45 3.45 3.00 3.00 
No. 16 blue annealed......... 1.45 $.45 3.70 3.60 
No. 14 blue annealed......... 135 £35 3.60 3.50 
No. 12 blue annealed......... 1.30 £30 3.55 3.45 
No. 10 blue annealed......... 25 1.25 —_ 3.50 3.40 
No. 28 galvanized.......ceeece 5.40 5.65 6.00 5.20 5.10 
No. 26 galvanized. ....ccecese 5.10 5.35 5.70 1.90 1.80 
No. 24 galvanized......ccesee 1.95 5.20 5.55 4.75 1.65 


Standard Pipe—The following table shows the comparison in discounts, 
together with the net prices in cents per foot 
Cc Black ~ P 
July 7, One 


Galvanized——, 
July 7, One 











1916 Year Ago 1916 Year Ago 
% to 2 in. steel butt welded.... T0% 79% HOw % % 
2% to 6 in. steel lap welded.... 68% 78% 48% % % 
Diameter, In 
TE 6 0606eneuéeuenceneceeseesene $3.45 ».69 4.89 
DS dee eeRCae bebe oe 60ees been oes 5.10 8.42 7.23 
BU wenescoseeseeeséeensesesanes 6.90 11.39 9.78 
|. are eecees eeeeoocseeene 8.25 13.61 11.69 
B Sew eeseeeonececcess eccccecece 1110 18.32 15.73 
BM ccccsccscece shaeeseieledean 18.72 30.13 25.45 
B= —aeeccvcccccccccescecscevcese 24.48 39.40 33.28 
S dé eneneneteeoewestaee enewas 34.88 6.14 47.42 
BD coeccocececccccesceecececce 17.56 22 64.38 
. tice partbentinn a aha aenk awonaae 61.44 98.88 83.52 
From New York stock the following discounts hold: 
New York—, -¢ Cleveland——, 
Black Galvanized Black Galvanized 
3% to 6 in. steel lap welded...... 61% 36% 64% 44% 
% to 3 in. steel butt welded....... 61% 12% 66% 16% 


Malleable fittings, Class B and C, from New York stock sell at 30 and 
5% from list price Cast iron, standard sizes, 55‘ 


Bar lron—Prices are as follows in cents per pound at the places named: 
July 7, 1916 Three Months Ago 
i, (nh -cocugeceeetecstneeneaete 2.50 2.45 
Warehouse, New York...........6.: coenne 3.25 3.10 
i, TO « c caseucenaventeess 3.25 3.25 
Se: MD cn ncgcdawsoeececéocses 3.10 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers requiring 
fair-size lots, the following quotations hold: 


July 7, 1916 Three Months Ago 


Oe: MOG secéueesensuewesnennssuads 20° above list 15 above list 
CROVOIREE 3 cccccosccvccccetsnsececesce 20% above list 20 above list 
CORRS ccccadesescosacecces ecccccece 10 above list List price 


Swedish (Norway) tron—This material per 100 Ib. sells as follows f.ob 


places named 


’ New York — 
Today One Year Ago 
$6.00 $3.75@4.00 Cleveland...... $6.30 Chicago...... $5.25 


In coils an advance of 50c. is usually charged. 


follows: 


Drill Rod 


Discounts from list price in New York are as 
Standard, 659%; extra, 60%; i 


mre 


special, 55%. 


High Speed Tool Steel containing from 10 to 18% tungsten sells as 
follows per pound in New York: 
BEES ocncdeceesacsccesvcses GD BOGE cccaxbcccoccecsevecess GED 


METALS 


Miscellaneous Metals—The present quotations in cents per pound, with 
a comparison of practically a month and year ago, are as follows: 





— - New York— ~ 

July 7, One One Year 

1916 Month Ago Ago 
Copper, electrolytic (carload lots)....... 28.00 29.00 20.25 
MER &5000e6usencanesbineset SOeeeeecooes 39.00 45.00 38.50 
RONG os cocces ime eu “000060 Séteeceentene 6.50 5.75 
Beer ccccces Seveneeceseos (ewan eswes 10.00 22.00 

ST. LOUIS 

Bead ..ces pele dGananuaiaes eee 6.37% 7.00 cates 
NE oe aan EES OE aS 9.75 13.62% nee 


At the places named, the following prices in cents per pound prevail: 
-——New York 





July 7, One One Year Cleve- Chi- 

1916 Month Ago Ago land cago 

Copper sheets, base.......... § 37.50 25.00 37.50 37.50 

Copper wire (carload lots)... 37.50 37.50 28.00 33.00 32.00 

2 ee... cee nenwe 44.50 44.50 25.37% 38.00 10.00 
Brass pipe, base......ccccees 16.50 16.50 29.00 45.00 
ND I cs oe ies ta oe a $4.50 44.50 25.37% 42 00 
Solder % and 4% (case lots).. 25.12% 28.00 27.50 27.00 





Old Metals—The following are the dealers’ purchasing prices in cents 


per pound: 


-—New York—, -——— Cleveland -——, 
July 7, One Year July 7, Three 

1916 Ago 1916 Months Ago 
Copper, heavy and crucible...... 21.00 16.50 20.00 22.00 
Copper, heavy and wire......... 20.00 16.25 19.50 21.00 
Copper, light and bottoms....... 17.00 14.00 17.00 18.00 
[i ee sccueneuanade esece 5.00 1.25 5.75 650 
Dt Se o ocskangeseendueeses eee 150 1.00 4.25 5.50 
er Oe vosaspadeweabaes we 11.75 11.50 12.00 18.00 
Ls SEIN ~ sie a gin Gal wb emia ae 9.25 10.00 10.00 12.00 
No. 1 yellow rod brass turnings.. 2.75 awe 12.00 16.25 
BNE ce cecuseestueeéuseedecnees 7.50 13.00 7.00 14.50 


Monel Metal—The following are the prices in cents per pound for mill 
lengths 8 ft. and over: 
Less Than 
2,000 Lb. 500 Lb. 500 Lb 
of a Size of a Size of a Size 
and Over andOver = and Over 


10,000 Lb 
of a Size 
and Over 


6,000 Lb. 
of a Size 


Size, In. and Over 





Rounds— Squares 
' to ican wwwe 35.50 36.00 36.50 37.00 
%4 to mw cccecee - 35.25 35.75 36.25 36.75 
te ee . 35.00 35.50 36.00 36.50 
Bee 8D Biiccsccess 35.75 36.25 36.75 37.25 
Rounds 
3 1 Die csceeas 36.50 37.00 37.50 38.00 39.00 
Squares 
7 ssseisnseves ° 36.50 37.00 37.50 38.00 39.00 


, 
Rounds 





Pe BS Bibi acccces 36.25 36.75 37.25 37.75 38.75 
Squares 
3 OP . Giicacacee< 36.25 36.75 25 37.75 38.75 
Rounds —Squares 
> Gat dvnsavus 37.00 37.50 38.00 38.50 89.50 
5 SS Gis vcccecce 38.00 38.50 39.00 39.50 40.50 
8 paeueeeteeeses 38.50 39 00 39.50 40.00 41.00 
PEED acccaannéensens 36.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Hexagon bars 2c. per Ib. over corresponding size of round rods. 

For cutting to any specified length not shorter than 1 ft. add lc. per Ib 
The scrap allowance is 18c. per Ib. delivered at works. 


Zine Sheets—The following prices in cents per pound prevail: 





Carload lots f.o.b mill..... ocedee Getenacdueséeds $xkewnagnseesnauan 18,00 
-——In Casks———, ——Broken Lots—— 
July 7, Three July 7, Three 
1916 Months Ago 1916 Months Ago 
|] Farrer 20.00 26.00 21.00 26.50 
DE <peeasssceneesene £2.50 26.00 23.00 26.50 
CHORD coccrecesecesessces 21.00 21.50 
Copper Bars from warehouse sell as follows in cents per pound: 
July 7, 1916 Three Months Ago 
Fe a or re ee eee 15.00 40.00 
tt? onctitevccndemaseenedeonsdonnews $0.25 33.50 
DE Shitdpdbeaccessécneddnbadthnaineene 4050 


Babbitt Metal—Quotations are as follows in cents per pound from 
warehouse at the places named: 

New York Cleveland Chicago 

. Fs rrr ee steéoeesees 5.00 *7.25 55.00 

Commercial ..... wreetrrec TTT TT rere - 25.00 43.00 21.00 

Copper Sheets—In New York, from warehouse, hot rolled 16 oz. (larg: 

lots) base per Ib. is 37.50c.; cold rolled 14 oz. and heavier, add Ic. ; pol 


ished takes lc. per sq.ft. extra for 20-in. widths and under; over 20 in, 2c 
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Jigs and Tools Used in Making 
Pipe and Other Wrenches 


By Eruan VIALL 





lhods of machining 


SYNOPSIS— 


these wrench parts may vary some with different- 


While the m 
sized members of the same group, yel thee work 
Most of the jigs are 
simple and easily operated for the removal or tn- 


shown is well standardized. 


sertion of work. 





In making the class of small tools described in this 
article not only must they be well designed and nicely 
halanced, but tools and jigs must be provided for making 
commercially accurate and interchangeable parts in an 


economical manner. These tools and jigs must not be so 


understood. While these special wrenches have many dil- 


erent forms and sizes, the general principle on which they 
are made is the same. Other tools shown differ only in 
minor details from many with which the reader is already 


All the 


tools are drop forged from a suitable grade of steel. A 


familiar. handles or principal parts of these 
few of the forgings, with the flask still in place, may be 
seen in Fig. 3. 

In deseribing the work on some of these tools we will 
begin with pipe wrenches of the more common sort, shown 
at the top in the first illustration. 
two 


The adjustable jaws 
The larger 


sizes are drop forged in a die that also forms the thread 


for these wrenches are made in ways. 





























FIG. 1. A FEW OF THE WRENCHES MADE 


FIG. 2. METHODS OF GRIPPING WITH CLAW WRENCII 











ak 














FIG. 3. DROP-FORGED WRENCH PARTS 


difficult te make nor so hight 
large a percentage of the profits. 


finished as to eat up too 
These 
conditions seem to have been well met by the Mechanics 
Tool Co., 
product. 
The product consists of a varied line of pipe wrench Ss, 


fundamental 


Rockford, Ill, in its factory equipment and 


pliers, nippers, nail cutters, end wrenches and the like. 
1D kind of licient to 


A fair 


relerence to Fig 


‘ach tool is made in sizes su meet 


idea of the 
1, 


The Ones 


almost every conceivable requirement. 


class of tools made may be had by 


where six varieties and several sizes are shown. 
sala alle 


l 


at the left are known as e: “ renches and may be 


iv "W 


used for a large number of Some of their ap- 


purposes, 
i 


plications are illustrated in Fig. 2 and will be readily 


FIG. 4. DIE HEAD USED AS A MILL, AND A DRILLING JIG 
on the stem for the adjusting nut. On some of the smaller 
forged 
milled and threaded. 


} 


sizes the stem is round and afterward hollow- 


The hollow milling is done with il 


self-opening die head like the one seen at the left in Fig. 
tL. This is a regular 


thread-cutting head fitted with mill- 


ng jaws, as shown, The head is held on the spindle of a 


heavy drilling machine, and the work to be milled is fast- 


ened to the table by a two-jawed universal chuck fitted 
with formed false jaws. After being hollow-milled, the 
that shown at the right, and a 
In this jig the 


is placed with the milled stem in a vertical V-groove 


wo! 


k is placed in a jig like 
hole is drilled lengthwise of the stem. 
work 
and is clamped in place by the ring clamp A, which is re- 


moved, for the insertion or removal of the work, by slip 
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ping it up off the jig. Another form of jig for this same 
work will be shown later. After these pieces have been 
milled and drilled, they are threaded for the adjusting 
nut, using a self-opening die head and holding the work 
exactly as for hollow-milling. 

All the adjustable jaws for pipe wrenches are drilled 
lengthwise of the stem, whether they come with the 


MACHINIST 





Vol. 45, No. 3 
A is placed against the grooved vertical post B and locked 
in by turning the handle C. The teeth are then milled 
at D with a formed mill. 

The recess for the adjusting nut is finished in a gang 
jig, seen in the foreground in Fig. 6. The number milled 
at a time depends on the size, as various holding jigs are 


provided. In the one shown, twelve are placed at a time, 























FIG. 5. JAW SLOT-MILLING JIG 


TUREE MILLING JIGS 


iG. 6. 























FIG. 7. LARGE WRENCH JIGS 


FIG. 8 TWO DRILLING AND A MILLING JIG 




















FIG. 9 JIGS FOR PIVOT-SHIFTING HOLES 


threads ready forged on them or not. After they are 
drilled, they are placed in a jig, Fig. 5, and a slot is milled 
lengthwise so as to cut through into the drilled hole. As 
can be seen, the wrench jaw is placed with the drilled hole 
over the end of the slotted tail center A, and the head 
end B is held between the formed jaws of a chuck. 
The setscrew C forces the work solidly against the tail 
center and prevents any tendency to work loose during the 
cut. 

The next operation on these adjustable jaws is to mill 
the “teeth” in them. This is done by placing the work 
in a vise fitted as shown at the right in Fig. 6. The work 


FIG. 10. PIVOT PIN HOLE JIGS 
and a milling cutter is run through at &. The teeth on the 
contact end are milled with a formed mill held in a ver- 
tical spindle. Some are milled in gangs, while the larger 
ones are milled one at a time, held as at F’. 

The large sizes of pipe wrenches have steel pieces 
inserted in the contact ends of the backs, as at A, Fig. 7. 
These inserted pieces are shaped as shown at B. The pin 
hole in the back is drilled in the jig seen at the back, 
and the pin hole in the inserted piece is drilled as at C. 
The operation of both of these jigs is apparent. 

In the type of pipe wrench just shown it is necessary, 
in order that a good grip may be obtained, for the ad- 
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justable jaw to be held back until a grip is taken on the 
pipe. This is done by inserting a small coil spring be- 
tween the jaw stem and the back of the handle. The hole 
for this spring is drilled as shown at the right in Fig. 8. 
The handle is placed in the jig and butted against the pin 
A. The clamp screw /? is then tightened, and the hole 
is drilled through the bushing C. 

At the left in this illustration is 
for holding the adjustable jaw while drilling the hole 


hown another jig 


MACILINIST 9} 


hol ‘Ss 10 
The 


gripping jaws carry the pivot pin and in consequence have 


same plan, and they differ only in the number o 


be drilled and the size or angle of 


the.wrench back. 


but one hole drilled in them. 
in Fig. 10. 


On a tew ol 


The type of jig used is seen 


the smaller sizes the shifting holes are 


with the 


This is done 
Teeth on the jay 


The j! rat the 


purr hed instead of being drill d. 
punch 


“8 Ol 


and die shown in Fig. 11. 


the claw wrenches are milled as in Fig. 12. 




















FIG. 11. PUNCH AND DIE FOR SMALL SHIFTING 


lengthwise of the stem. This jig differs considerably 
from the one first shown and is a type used mostly on the 
larger sizes. A simple cap hole in it is 
used to center with, and then the hole is drilled in the 
The piece D is placed in the jig in a vertical 
into 


with a bushed 
usual way. 
\-groove, and then the hinged clamp Di is 
place and locked by means of the bolt and eccentric 
lever F. 


In the middle in Fie. Sisa simple milling jig for hold- 


swung 


ing eagle-claw backs while milling a cut at @ to give the 
proper finish and clearance. Thx 
by means of the rivet holes drilled in it, which fit over 


The clamp JI is slotted 


wrench back is located 


pins in the jig. so as to slide 

















FIG. 13. END WRENCH JIGS 


is locked 


when in position by a screw operated by the lever. 


le so that the 


forward or back under its retaining bolt and 


These plier-like claw wrenches are all mac 
pivoting point may be shifted to two or more positions. 
This arrangement gives each wrench considerable range 
in firm gripping within its capacity. The principle of a 
flattened pivot pin and several pivot holes connected by 
slots narrower than the holes, on which this shifting is 
The jigs for drilling the 


All are made on the 


based, is familiar to all readers. 
shift holes are illustrated in Fig. 9. 


HOLES 


FIG. 12. JAW-TOOTH MILLING JIGS 


at the left is fo 
for but one size, 


right is for wrench backs, and the one 


the gripping jaws. While these jigs are 


the jigs for the others are of pene tically the same design 
and differ merely in variations of the holding blocks o1 
teeth at A and 2B milled with formed 


eutters, as on the pipe wrenches, 


jaws. The are 


Adjustable end-wrench body milled 
‘13, is 


The retaining 


forgings are first 


across the ends for the jaws, then a hole A, Fig. 
drilled through for the adjusting screw. 


pin hole / is drilled, and next a slot is sawed out at C. 


The first milling operation is an ordinary one, so need 
shown. The screw hole is drilled in the jig seen at 


the ri rlit. The 


1 ** 


is located in the jig by thrusting 
and lightening the 


forging 


’ *1) » 4 1 
the milled surface against a b 


setscrew D). Side motion is prevented by a wedge clamp 
I} operated by the er F’. The hol is then drilled 
rough the bushing tr. 


"| reta 


ining-pin hole is d 


wedge | 


The 
forging is located between a stationary pin and an adjust- 
able clamping pin //, and the hole is drilled through 


illed in the middle jig. 


1 bushing J, 

The movable jaw for the end wrench has a hole J drilled 
which left. 

held in the jig in formed jaws A’, which are pivoted near 


in it is done in the jig at the The piece is 


the middle: and the work is held by the wedging and 


spreading action of the pointed screw ZL at the back. 


Sawinae Our tire SLor 


The slot in which the movable jaw slides is cut out in a 


the Mechanics Machine 


Co. The forging is held in practically the same way as in 


special machine, Fig. 14, made by 


the screw-hole drilling jig. The setscrew is carried in a 


oke A 


r jaws is shown at P, 


and the wedging lever operating the side-clamp- 
The slot is eut with the saw ( 
whi hy Feed is 
obtained through levers and a weight )), to which a spring 
Means are provided for automaficall, 
at. the proper depth of cut. When 
<, the saw is held up out of the 


is worked by means of a crank motion. 


is also attached. 


stopping the machine 





removing or Inserting wol 








92 AMERICAN MACHINIST Vol. 45, No. 3 


= 
- 
. 
J 
5 
4 











j — 
e 


is 
! 


o 








- 

















FIG. 14. SLOT-SAWING MACHINE FIG. 15. MACHINE EMPTY 


way by first pulling out the pin 2 and then catching the 
spindle pin F in latch G. The machine with the work 
removed and the spindle locked in the upward position, 
as described, is illustrated in Fig. 15. 

Names are rolled into wrench forgings in the machine 
seen in Fig. 16, which was also made by the Mechanics 
Machine Co. The forging is placed at A and the letter- 
ing rolled in by turning the crank B, which causes the 
table to move and traverse the work under the lettering 
roll C. The right pressure to obtain even lettering 
is obtained by the lever and weight D, which may be 
adjusted to suit the work in hand. The weight and roll 
are lifted to clear the work by depressing the foot 
treadle. 


Teaching the Munition-Making 
Trades as a War Measure 


Interesting reports of the effects of the war on English 
shops and English workmen include the forming of 
classes for training workers in munition factories. These, 
it is understood, are being conducted by the London 
County Council and other similar bodies in various manu- 
facturing centers and at the request of the Ministry of 
Munitions. The instruction is given to both machine 
operators and tool setters, the former predominating, as 
would be expected. Various branches of the trade are 
taught, including general machine work, such as is found 
on shells and fuses; lead burning, which is almost a lost 





FIG. 16. LETTERING MACHINE 


art in some sections; and tool setting, as distinguished 
from machine operation. 

Women are also being trained in some trades. Many 
seem to be taking up the occupation of tracing in drafting 
rooms and are said to be making marked progress. 


A Gib-Hey Puller 
By J. A. Morrat 
A gib-key puller is shown in the illustration. It con- 
sists of a sleeve A, made from iron pipe; a member B, 
which holds the key; and the puller C, with a tongue G 
which engages B. The washer D rests on one end of the 
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GIB-KEY PULLER 


sleeve A. The other end of the sleeve rests on the hub of 
the pulley. When the nut Z is screwed down, the key 
puller and the key are drawn through the sleeve. For 
handling different sizes of keys the member B is the only 
part that-need be changed. 
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Enlarging the Small Shop Through 
Special Policies 


By Joun H. Van 





SYNOPSIS—The “special-machinery” shop is 
heavily handicapped as compared with shops that 
work upon a definite product. This article tells 
of the special policies that have enlarged a New 
England special-machinery shop from 7-man size 
to 100-man size within the space of four years. 
These policies may well be adopted by other spe- 





cial-machinery shops anxious to build upon a solid 


foundation. 





A special-machinery company has nothing tangible to 
sell except labor, the use of its tools, and the ability to 
construct machinery in accordance with the specifications 

















FIG. 1. MACHINE FOR MAKING PEANUT BUTTER 


of its customers. It can seldom show a man what he is 
going to get for his money, nor can it often predict the 
cost of the thing to be made. Consequently the small 
special-machinery shop has a hard row to hoe and needs 
a fertilizer in the shape of some good definite policies 
that will enable the shop to grow and the profits to 
blossom forth. 

The shop that I am going to describe has had some 
very definite policies ever since its establishment; not as 
theories only, but embodied in hard iron and steel. That 
they have been profit-producing policies is evidenced by 
the 100 men now employed as compared with the seven 
men employed four years ago. Not the spasmodic growth 
accompanying unusual conditions is this, for the plant 
and equipment have grown as fast as the number of men; 
in fact today one would find in this plant a higher per- 
centage of machine tools per man than in the original 
seven-man shop. 





DEVENTER 

The materials used in building shops are consider- 
able in number, among them being structural steel, con- 
crete, stone and glass. But even more varied are the 
materials upon which shops are sometimes built. This 
one—the Hartford Special Machinery Co., of Hartford, 
Conn.—may be said to have been partly built upon peanut 
butter and bacon. Previous to starting this shop, Joseph 
Merritt was a special machine designer and among his 
principal products had been machines for the Beechnut 
Packing Co., one of which is shown in Fig. 1. This is 
a special machine that turns out peanut butter from 
hulled nuts as raw material, at the rate of some 11 tons 
per day, and is an example of well-executed safety en- 
gineering, its working parts being guarded in such a 
manner as to make it impossible for the girl operator 
to be hurt. 

That a shop partly founded upon peanut butter and 
bacon should in its younger days be nourished by the 
fragrant odors of good cooking is rather a coincidence. 
On investigation of Hartford manufacturing history 
however, a very good precedent is found for this. The 
Dwight-Slate Co., the Woodward & Rogers Co., the Pratt 
& Whitney Co., and the Fenn Machine Co. (afterward 
Taylor-Fenn Co.) all made their initial start in this 
same loft over Harry Bond’s restaurant. Perhaps good 
cooking may have something to do with the growth of a 
shop as well as with the growth of a man! At any rate, 
Mr. Merritt selected this same loft building with its en- 
couraging precedents as a place in which to make his 
start. The first purpose in starting it at all was to build 
machinery of his own design under his own direction. 
However, this idea of exclusiveness was abandoned shortly 
afterward and the shop began to turn out special ma- 
chines of other design also. 

One of the first policies established in this special- 
machinery-building plant had to do with the employment 
of high-grade operators. A $6,000 tool and a $6-a-week 
boy do not get along well together. The boy is likely 
to be spoiled, and the machine is sure to be. A special- 
machinery-building shop with its great variety of work 
does not have an opportunity to train specialists such 
as are found in a manufacturing shop. Its need is for 
all-around men, and good all-around men are high-priced. 
Every machine-shop manager knows that the difference 
in established rates of pay between a “cheap” man and 
a “good” man is nowhere in proportion to their dif- 
ference in skill. It is therefore to the customer’s ad- 
vantage to go where skilled and high-rated men are 
employed, for although he pays a higher rate per hour 
he secures a big increase of skill at a small increase of 
rate as compared with the ordinary shop. The contents 
of hours may vary as much as the contents of paper 
boxes of the same size! 

The cost of an experimental machine is the least im- 
portant thing about it, in spite of the contrary opinion 
of many who buy them. As a rule machines of this kind 
are outside of standard machine competition, and hence 
their earning ability is sometimes phenomenal. This 
is particularly true of the cases in which special machines 








94 AMERICAN MACHINIST Vol. 45, No. 


ire built to combine a number of oper- 
ations. A_ half-day’s shutdown on a 
machine of this kind is sometimes more 
expensive than the original cost of the 
machine itself. Many special-machin- 
ery-building shops are obliged to resort 
to daily makeshilts, which tax the in- 
genuity of the men employed, in order 
to rig machines up for operations that 
are not suited to them. Ingenuity of 
this kind is epic ted every week in the 
pages of the American Machinisi; but 
these admirable and inieresiing stunts 
do not benefit the customer who is pay- 
ins for work by the hour. In this shop 
the attempt is made to have a suitable 
tcol for each operation, so that the use 
of makeshifts may be practically elim- 
inated. In line with this, when a ma- 
chine is purchased, all of the special 
attachments and fixtures listed for it 
ave also usually bought, even though pig. 2. THE LARGE NUMBER OF LATHES EMPHASIZES THE IMPORTANCE 


there may be no immediate prospect of OF THIS TOOL FOR GENERAL WORK 














their use. This policy runs ‘up the in- 
vestment in machinery and equipment gee 





‘oa figure that would alarm owners 
of a good many plants of similar 
size, but it has been proved to be a 
profitable policy in this case. On 
the larger tools the policy estab 
lished has been to buy machines that 


are oversize in one or more par 





ticulars. This gives a degree of flexi 
bility that would not be obtained in a 
similar shop equipped with standard 
tools. A horizontal boring machine, for 
example, has a column one foot highe1 
and a bed two feet longer than 
standard for this size of machine. ‘This 
saves the use of makeshifts on work 
that would otherwise be just a little 





too big for the standard machine. An 








apt comparison of this policy might 


FIG. 3. THE TOOLROOM PRESENTS AN EXAMPLE OF CAREFULLY 
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owners, each having the same size truck, but one of which 
has a truck body twice as large as the other. 
can carry the same load of some heavy material, such 
as pig iron, but when it comes to transporting light, 


Each truck 


NOTE THE 


FIG. 6. THE CONDITION OF THE MACHINES 
bulky material, the fellow with the oversized body has 
the bulge on his competitor. 

Buyers of special machinery may be 
into two classes—those who know what they want, and 


broadly dis ided 


those who don’t. 
the more satisfactory to 
through the mill in building experimental machines makes 


a good customer for the special-machinery-building shop, 


UNBLEMISHED PLATENS 


REFLECTS THE CARE OF 
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MACHINIST 


Strange to say, the latter class is often 
work for! One who has been 








AND THE TOOL TABLES 





HIGH-GRADE OPERATORS 


for he knows the difficulties encountered in making the 
first workable machine of a new kind. He does not ex- 
pect to get the first machine as cheaply as the second or 


third, and is prepared to make allowances for a high 
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first cost. Those who are not so prepared do an injustice 
to special-machinery-building shops. Some of them after 
having the first machine built take the second one to 






































































































5 
Te, 
A 











“* 


ptf SF smenec any 
SO 
So 2s K 
i j 
& i iS 
ay be cement S i) 
3S fs a = 
= R S.8 s i 
8 y LS _— i} 
IR “4. b LS 
BY a) a re ’ 
Heh aS§ 
© SSE Ss. WS i 
SN “ ‘ 
£ Oi a) | 
3S Sieh s 
Pa f. 
HY 7 8 ssadoyg =| 
~ =4 SPX WOYSUYS. RLA{LQ4 
& CN — 
— Y ~ |) 
rm ~ San) 1 & S| 
— a > ~s QO VS 
-_ ~~ % @ % h 
- fe mess S|SS om : 
H} [Sao= SS) AAP SS Ft a 
~ Lae + “ 
P As? wh S53 MRRH OE 
. =‘ NS 
2 . mS Z 
er Fis* BAIUD}Y @ Cm sk ; 
& ¢ i, ~ | Z 
oS | e a Sh - 
wee 7 8 pee . ; 
NS Mees S 
TP. ~ Ng Sa \s i A 
as a“ Pa x . 
Wee St |. O 
_ - S ; N Cy ee 
s 8 '.e & » ‘ 
iv) Wy Q) Pa 
s > 3 «By. 
» $ om MA a 
F< | S = 
5 ee : aS cE 
ov) ~ S Xu ~ 
ra: re MES > 
Six feo eS SS < 
QTR 7 ce Sa c 
3 eecdiman “8 9° | 
ain gs 22048 S -S.2 > 
: - | t . S } 
). | - = 
OS #208 | 8S gs ™: : 
pS t So — ‘ < 
S= vi ss re ot 
= | ec & .- i v 
Skips ee S 8. fod is 
)>% ) 1o - . 
Ss | Ss >| Ny “= 4° A, 
= Sie = cy J & 2 
N ~ Q . °C — 
es] “ — ~ Ww } t =) 
SS /Ssce nase & if 2 a 
QBS Oo Oss . _. 
7 L Ps gE=e % _ 
5 i — = 5 il So 
ST rom Se LHe & 
oF » © 9 SS x 
N | s S ~ 4 2 § —{| = 
S | ¥ HL 8 7 
X | ae = ‘Lh 
x || wy 4 - , Oo 
— 
S : Oo 
S 


VCne 


ae 
bale 
a 
lA oes 
//pley, /- 
18 Bradford Lathe ‘/6 


lg 
i 
5 Fie ther Lathe 


J 
ja 
= | 
To 
E 
‘Davis Ke 
iar 
i ac 
Lath 
pas I 





ar. 





D 
3S 







M 






der 


Brown & Sha 
Orin 


rlathe™ 
Zathe 


HA 


. 
7 









_ 





/4'W-L lathes 


Mofors Miller 
Ba 







-/5Hp Vert 


er" 


ea 






7. PLANT LAYOUT DE 


y 
c 
S 
D 
Wh 





va 
Greenera Arbor Pres. 


hhearney& Trecker Cincinnati 
4a - . 
Le DL, 


FIG. 








uu 
€-/4x6 Flan 









[: 











larLathe Lodg 






























& 
S 
& ~ 
> 
8 
4 ow iss h 
a —— & ~ © S .~ ‘ 
SE Pes SS: 
S a Vo = Nine Sy ; 
S -< S825 1 Ne 
= Se nS i 
S my No \S > : 
& jw es. SHR eyS | 
S o Ses BS aN 
SN 9 eet Ge ESS Fs ess 
SS ~ ~ 
£& a= Spm: 
es y Hee Ss fae 
S ee. 8 $ A * 
vs ~o Sc S 
POS 4 H&S = | = 
F ® &> By - fe 
59 stort Sy Is 
2 = a 












another shop and then make unkind remarks about the 
amount that the first shop charged them. They forget 
that it is far more difficult to transform paper plans into 
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a workable first machine than it is to build an improved 
model of a machine that already works. 

The policies outlined and applied in this Hartford 
shop are worthy of study and imitation by other special- 
machinery-building plants. They all crystallize into one 
machine-building axiom: Experienced men with tools 
suitable for the job will give the customer more work 
and better service than inefficient men with unsuitable 
tools. 


— 


Hand-Driven Thread-Chasing 
Fixture for Detonator 


By J. J. Eyre 


A simple device for sizing threads on small parts for 
quantity production is shown in the illustration. The 
fixture was fitted for sizing the thread on caps for a de- 
tonator body, but can be adapted to other lines with 
good results. 

The body A of the fixture is bored in line to receive 
the die holder B and the driving shaft for the work holder 
(, to which is attached the handwheel D. The die holder 
is bored a little large to hold the standard die to be 
used, drilled and tapped for three headless screws that 
retain the die, and the screws should be adjusted to allow 
for float of die. 

The work holder, or chuck for the work, required a 
special construction, owing to the crowning surface of 
the work. The chuck was turned down for a shank to 
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fit in the shaft that rotates it and is bored out so that the 
work will seat flush with the face of the chuck. Two holes 
are bored in the seat of the chuck in line with the wrench 
holes in the work, and pieces of drill rod are inserted, 
projecting above the surface of the chuck to act as drivers 
for the work. 

The outside diameter of the chuck is turned ¥@ in. 
off center and a groove turned to receive the spring band 
E that secures the shell F in place. Two +-in. holes 
are drilled in the face of the chuck for riveting on a 
j,-in. plate, or sector, @ that forms a ledve on the chuck 
to act as a seat when inserting work. This plate should 
be located directly opposite the eccentric center of the 
outside diameter. 

The shell F is bored out to a slip fit over the body, 
knurled on the outside for hand control, and is drilled 
to rivet to the band F after it is sprung over the body and 


into the groove. ‘Two holes are drilled-in the front face of 
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the shell for riveting on the work-retaining plate, which 
is a short sector //, 1'6 in. thick, that projects on the 
inside diameter over the surface of the work. The shell 
can be quickly turned by hand so that the projecting 
edge of the sector will instantly release or lock the work 
in place, owing to the outside ring or shell being eccen- 
tric with the work center. 

The hole for the shaft can be bushed, an oiler added 
and a compression spring placed over the shaft between 
the handwheel and the bearing for the shaft for the re- 
turn of the chuck; if desired. 

& 
Locomotive Valve Chambers 
Bored om Engine Lathe 


By RoLtanp V. Hurcuinson 


The use of the lathe as a boring machine is by many 
looked upon as a makeshift; but. the instance herewith 
described will be of interest, as the output of a special 
cylinder-boring machine on similar work was equaled. 

The job was a number of large locomotive cylinders 
for freight engines and was handled by the Ironton En- 
gine Co., Ironton, Ohio, which made the castings, bored 
and faced the cylinder and valve chests, tested the cast 
ings to 250-lb. cold-water pressure and shipped the cast- 
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Kach false head was lightly 


two 


the false heads to fit in. 


fastened to its respective angle plate by %4-In. cap 


screws, and a long bolt was passed through the middle of 
each false head, holding it securely in place on the cyl- 
inder. 

The feeding arrangement was originally a star feed, 
but was changed to give two speeds to the feed screw and 


shown has a hub and a 


socket wrench with a bent handle, 


of the 


a reverse. Each gear square 


slipped upon the hub 


gear that is required to give a feed in each direc- 


tion of ,\) in. per revolution in 
The feed screw is ly Ih. pit h. The 


if could be 


per revolution, or 14 in, 
only one direction. 
wrench was made with a long socket, so that 


turned around and used for eas ly adjusting the head 
by hand. 

To bore a valve chamber, the tailstock is run back 
along the lathe bed, carrying the bar with it. The false 


heads and anvle plates are secured hh tie eylind r barrel] 


and the casting lifted upon the lathe. The keys in the 


} 


angle plates fit the slot in the plate , and screw jan ks under 


the valve chamber enable the casting to be swung on 


the false heads so as to clean up true with the layout. 


The tailstoc k is run forward, the hori bar entered in 


the driving casting and pulled up tight against an in- 


ternal shoulder by the draw-key that accomplishes thi 


driving, 


| NOTE. In the general Arrange | i) 
ment, the Tools are not 
shown in the Facing 
Sweep Holders 
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FEED GEARING 
DETAILS 


BORING AND FACING LOCOMOTIVE VALVE CHAMBER IN A LATHE 


ings to the customer, who completed the machining 
himself. 

Early delivery had been promised, and the Barrett 
cylinder-boring machine was tied up with the work on 
the barrels, so recourse was had to a 48-in. Schumacher & 
Boye lathe for boring out the valve chambers. It was 
rigged up as shown in the drawing. 

A driving plate centered by a plug in the lathe spindle 
was bolted to the large faceplate. This plate was bored 
out to fit the 414-in. portable boring bar and turned on 
the outside to fit the facing arms, or sweeps, which were 
made duplicates of those on the Barrett machine. The 
upper part of the tailstock was removed, and in its place 
a bearing was bolted and doweled. This bearing carried 
a sleeve, holding the other facing arm, and the sleeve was 
driven by a feather key. 

To hold the cylinders, a large cast-iron plate was 
planed up on each side and a groove cut in one side. 
This plate was bolted to the carriage. Two angle plates, 
fitted with keys, had holes bored in them for the hubs of 


When the job is clamped, roughing tools are set in 
the boring head to a gage, as shown, and rough-boring 
The head was turned ex 
making of tool 
The type of fin- 
| both 


used on 
finishing 


and facing each end take place. 
actly 12 in, 
setting gages presented no difficulty. 


in diameter, so that the 


ishing tool shown has been successfully 


horizontal and vertical boring machines lor 


does with the 


cylinders, valve bushings, ete, It 
that has a tendency to in 


away 


unlovely “washboard finish” 


trude where it is not wanted,.when an ordinary broad- 
nose tool is used. Grinding in the corner indicated will 
“limber up” this type of tool so that it will soon work 
well, 

Although apparently working under handicaps, this 


arrangement enabled the valve chambers to be machined 
at the same rate as that at which similar work had been 
done on the cylinder-boring machine; in addition, there 
were duplicate parts for the special machine, should ac- 
cident make it necessary ever to have a new facing arm 


and part in a hurry. 
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Tools Used in Machining Textile 
Machine Parts 


By Rosert Mawson 





SYNOPSIS—In this article are illustrated some 
of the jigs and firtures used in machining parts 
of hosiery machines, The fixture employed in mill- 
ing the dropper post is arranged to hold eight 
parts at one operation. A fixture having an ad-. 
justable stop mills the angular surfaces on the 
dropper. For milling the bed plate the correct 
location is obtained by a pin fitted into a hole pre- 
viously drilled in the part. The jigs are provided 
with latch covers and each part is quickly and accu- 
rately placed in the tool. 





Some of the tools used by Scott & Williams, Ine., 


Laconia, N.H., were shown on pages 1020 (Vol. 44) and 
10. In this article are illustrated other tools which consist 
of jigs and fixtures used in machining other elements. 


5 
TOOLS USED IN MACHINING 





FIGS. 2 AND 2-A 
Operation—Milling the slot in the bed plate, Fig. 1. The 
casting is placed on a plug which fits into a bored hole A 


knurled-head pin is then slid through a hole in the* casting 

into another hole in the fixture. 
Surface Machined—The slot 

cutter operating at 140 r.p.m. 


using a 1%x5-in. diameter 


FIGS. 3 AND 3-A 


Operation—Drilling and reaming the bed plate, Fig. 1. 


The casting is located on a plug which fits into the large 
center hole previously bored. The casting is slid around 
until the edge of the slot comes in contact with a stop 
surface, The cover is then dropped down and latched. 


Afterward knob-headed screws, being tightened on the cast- 
ing, hold it securely in the jig. 

Holes Machined—One }} in. drilled, three %-in. spot-drilled 
and reamed, one ji-in. drilled, two No. 6 drilled, two No. 13 
drilled, four No. 19 drilled, one %-in. spot-drilled and reamed. 


FIGS. 5 AND 5-A 


Operation—Milling surfaces on dropper post, Fig. 4. The 
rough casting is located against pins resting on a height 
block. The various clamps are then tightened down, thus 


holding the eight castings in position on the fixture. 





TEXTILE-MACHINE PARTS, WITH WORK SHOWN IN POSITION 


For milling the slot in the bed plate the fixture con- 
sists of a plug on which the casting is placed. A knurled- 
head pin is fitted into a machined hole in the bed plate 
and into a hole in the fixture. By this method the sur- 
face machine is in the correct location with the holes. 
The jig employed in drilling the bed plates has a turned 
plug which fits into the large bored hole in the casting. 
The location is obtained by a surface against which the 
part is revolved. The milling fixture used for the drop- 
per posts machines a number at one time, the rough cast- 
ting being located by pins. The parts being machined are 
held in position by straps. 

A graduated fixture is used for machining the angular 
surfaces on the droppers. The part is held by a strap, 
the round shank fitting into a concave surface. 

The two positions at which the fixture is placed are 
determined by adjustable screws provided with check nuts. 











Surfaces Machined—Ends of casting and pad. The gang 
cutters used consist of two 6-in. diameter by %-in. wide and 
one 2%-in. diameter by %-in. wide, operating at 100 r.p.m. 


FIGS. 6 AND 6-A 


Operation—Drilling and reaming dropper post, Fig. 4. 
The milled casting is located against stop-pins being forced 
back by setscrews. The casting is held down by hook bolts 
operated at the end and under the jig. The cover is then 
dropped down and held with a thumbscrew. 

Holes Machined—Two "™/,-in. drilled, one /g-in. drilled, 
one 7,-in. spot-drilled and reamed, one No. 32 drilled, three No. 
20 drilled, one No. 47 drilled, one No. 28 drilled and one %-in. 
spot-drilled and reamed. 

FIGS. 8 AND 8-A 

Operation—Milling dropper, Fig. 7. The steel-forged ele- 
ment is placed in a machined groove in the fixture and held 
with the strap and nut as shown. The revolving member 
of the fixture is swung around against one stop-screw and 
the angular surface machined. The member is then swung 
against the other stop and the other surface machined. 

Surface Machined—The two angular surfaces at the outer 
end of the dropper. For this purpose a %-in. end mill oper- 
ating at 250 r.p.m. is used. 
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High-Speed Steel Collapsing 
Taps for Iron Fittings 

By A. J. 

High-speed steel collapsing taps are rapidly replacing 
solid taps in the manufacture of pipe fittings, although 
much difficulty has been experienced with some of the 
taps that have been on the market. The continuous 
tapping of rough-cored holes in gray and malleable iron 
fittings calls for greater rigidity and better wearing 


CHAMBERLAIN 
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FIG. 1. TAP FOR LARGE-SIZED PIPES 


qualities than most collapsing taps possess, particularly 


when made in small sizes. It is a comparatively easy 


matter to construct a rigid small-opening die, for the 


designer can make the die head of a size large enough 
to allow generous proportions to the different parts of 
the opening mechanism; but the mechanism of a small 
collapsing tap is generally jammed into the small body 
of the tap, necessitating the use of small parts that are 
too frail to stand the strains in a pipe-fitting tapping 
machine. 

When one the strain that the 
mechanism must operate under and the amount of metal 


considers enormous 
that a collapsing tap must remove in 
a day’s run on an automatic tapping 
machine, the rigid fool- 
proof construction and generous wear- 

the 
readily 


necessity of 


ing surfaces in mechanism of 


—E—— 


these tools is realized. In 
the pipe-fitting business it is generally 


known that most small-sized collapsing 





taps, although sometimes recommend- 
ed for this purpose, are not al- 
ways successful, for the cost of main- 
tenance and renewals and the lost time 
in breakdowns are often greater than 
the increase in production will warrant. 
Perhaps the most rigid small-sized taps are those 


designed with roller-type cutters, in which the cutters 
are made of round steel and the closing action is obtained 
by revolving them until the cutting teeth will clear the 
threads. This form of tap is adjusted for size by 
varying the cutting position of these roller cutters. 
Although mechanically incorrect, because adjustment 
changes the rake and clearance of the cutting teeth, 
these taps are widely used and the adjustment seems 
to answer the purpose for most work. 

The tap shown in Fig. 1 was designed to be made 
in the larger sizes only—from 214-in. pipe size up—and 
was quite satisfactory, as it seemed to stand up much 
better than others that had been used. It is very rigid, 
its cutters contain less high-speed steel than the roller-type 


taps, and it is easily made. The body A is of hardened 
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high-speed steel, and the end bearing B is tongued into 
the body, as shown, and held to it with fillister-head 
screws. 

The opening plug C should be made of hardened 
high-speed steel, as there is considerable pressure upon 
it when it slides back during the closing action—enough 
to cause a carbon-steel plug to wear. The closing collar 
D should be hardened on its face, which comes against 
the face of the fitting being tapped. The plug C is 
thereby caused to slide back into the body until its 

surfaces that contact with the bottom 

i of the tap cutters are in line with 
the cutter grooves, when the springs 
E force the cutters down into the 
grooves of the plug, thereby closing the 
tap. The tap is then run back against 
a fixed stop on the machine, which 
comes in contact with the back face of 
the closing collar and forces the plug 
back to the opening position shown. Ad- 
justment is obtained on taper taps by 
placing the screw F in the different 
holes provided in the closing collar. 
This tap, if made in sizes from 214 in. pipe up, will bear 
hard usage; but as is readily apparent, its parts would 
have to be too frail to stand up if it were made smaller. 

In this article the tapping of common iron-pipe fittings 
in rough-cored holes has been referred to. It is an 
altogether different proposition from the ordinary bar- 
stock work on a screw machine or the better grade of 
turret-lathe work. A tap on a screw machine or turret 
lathe generally has a rest at regular intervals while 
the remainder of the operation is performed, but on <a 
pipe-fitting tapping machine the operation consists ‘of 
tapping rough-cored holes in enormous quantities, with 











PIPES 


TAP FOR SMALLER SIZES OF 


perhaps only a slight shift in one lot of cored holes, but 
more shift in the next. On brass goods I have used 
collapsing taps as small as 34-in. pipe size. 

The roller-type tap, Fig. 2, is designed to be made 
in pipe sizes above 1144 in. The body A is of low-grade 
tool steel hardened on its working end. 8B is the sliding 
cam collar, which has a cam slot milled on it for each 
cutter in the tap and a keyway with small holes in it 
to admit the doweled key C. It also has two tapped 
holes for the stop pins D. ~The cutters £ are made of 
round stock, and three tapped holes are provided to 
allow advancing them when ground off on their cutting 
ends by sharpening. They also have a keyway milled 
across these holes, to admit the solid keys that are 
machined on the hardened cam pins G. These cam pins 
are held to the cutters by hardened hexagon-head screws. 
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Some Foundry Practice in a 
Connecticut Plant 


By Frank A. STANLEY 





SYNOPSIS—Castings and foundry methods in 
Machine 
Trans- 


making lathe and cistern-pump parts. 
molding is shown on a pump cylinder, 
porting methods are also illustrated, 





The machine-shop practice of W. & B. Douglas Co., 
Middletown, Conn., will later article in 
these columns. The purpose of the present article is to 


show some lines of apparatus manulactured by the same 


be shown in a 





FIG. 1. PUMPS IN STOREHOUSE 


concern and to illustrate in connection therewith some 
of the foundry methods and equipment for preparing the 
cast parts for machining. 

As is well known, there is no great amount of machine 
work on ordinary pumps, particularly on the hand or 
household type, commonly called the cistern pump. The 
principal job on this is to bore out the cylinder, an 
operation that is usually performed by some special 
machine that bores several cylinders simultaneously, 

In such a plant, therefore, the importance of foundry 
operations relative to machine-shop work is propor- 
tionately increased as the amount of machine work 
required decreases. The tendency is to expect more and 
more from the foundry in the way of producing castings 
that, if they require few shop operations, such as boring, 
turning, facing, etc., at the same time need little in 
the way of cleaning up with emery wheel, chisel or 
file to make them presentable after they have been 
painted. It is not an uncommon experience to find that 
the cost of putting small and medium-sized castings into 
shape, clearing off fins, ugly burrs, smoothing up the 
irregular bosses and the like, forms a big percentage of 
the total cost of the castings when ready for assembling 
in the finished machine. 








Although labor in this line of work is not highly paid, 


as compared with the skilled trades in the foundry ar 
shop, it is nevertheless an important factor in determinin 
total items of expense, and su 


h hand processes as chip 


filing and grinding should be eliminated as fa 


ping, 
is possible by improved facilities in the foundry or b 


careful and complete utilization of such facilities and 
equipment as are how present, 
In the Douglas 


of castings of all 


pump factory an endless numilsx 


kinds—handles, barrels, evlinders, 











FIG. 2. PUMPS UNDER ASSEMBLY 














PUMP IN 


LATHE UNDER ERECTION 
BACKGROUND 


FIG. 3. 


bases, onnections are 


stuffing-boxes, 
duced in the foundry. 


joints and pro 
Without attempting to indicate 


directly even a small percentage of the output, it may 
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he well to call attention to the different finished pumps 
shown in the stockroom, Fig. 1, and to the bench loaded 


with pump parts, Fig, 2. These are shown merely to 
give some hint of the variety of material handled 
in the foundry and factory of the Douglas company. 


as 








FIG. 4. 
SHOWN TO THE LEFT 





MOLD FOR HEAVY LATHE BED WITH CORES 
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ating the pumping apparatus for all kinds of wells, and 
these may be driven by gasoline, oil or steam engines, 
electric motors or lineshafts, 

Fig. 2 shows a somewhat different line of pump work, 
the castings on the bench in this view being for a sct 


- 


LADLES ABOUT THE 


TROLLEY SYSTEM FOR HANDLING 


FIG. 
FOUNDRY 











FIG. 6. MACHINE 

The hand pumps, at the left in Fig. 1, are made in 
many styles and in tremendous numbers. The larger 
machine, in the middle and right foreground, are what 
are commonly called deep-well working heads for oper- 
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MOLDING OF PUMP PARTS 


of 3x5-in, pumps, for either hand or power operation ; 
that is, while these pumps may be normally used under 
power, there are occasionally times when it is desirable 
to be able to operate them by hand, as when current 
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may be cut off, gasoline exhausted or steam power shut 
down. In such cases the hand lever may be applied and 
the pump worked satisfactorily during such period as 
may be necessary until the resumption of the supply of 
power, 

The boxes for the shafts of these pumps are babbitted 
before the castings come to this bench, and here the 
shafts are«put in, the bearings scraped, caps fitted up, 
the. crossheads. conuecting-rods, and other parts tested 
thoroughly. 

Pig: 3 represents still a different class of work carried 
At the left, m the rear,;is shown the 
This is 


on at this plant. 
largest type of pump made by the company. 


FIG. 7. SMALL MOLD READY FOR POURING 

a triplex-geared and belt-driven machine for operating 
under high pressure. Immediately in front will be seen 
several lathe-bed castings, and at the right’a heavy lathe 
in process of assembling. This company’has during the 
past year entered the machine-tool building field, with 
a heavy projectile lathe. 

The illustrations that follow are all reproductions of 
photographs taken in the Douglas foundry, giving typical 
operations. The first of these foundry views, Fig. 4, 
shows the mold for the lathe bed illustrated in Fig.. 3, 
The flask is here. seen open, the mold having been all 
rammed up and ready for closing for pouring. The drag 
is shown at the left of the picture, with the five cores 
in place for forming the openings between the _cross- 
girts and the.lathe bed. The mold for the headstock 
is seen rammed up in the cheék of the flask at the center 
of the illustration. This portion of the flask is provided 
at each end with substantial guides that fit over corre- 
guide members projecting above the face of 
the drag to allow the heavy cheek to be dropped into 
position, so that the dowels will enter properly when 
the faces of the two portions of the flask come together. 
The cope, or nowel, is shown at the right ready for 


sponding 
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lifting by the crane and placing in position as the top 
member of the flask. 

Fig, 5 illustrates three of the Dig ladl s on thy trolley 
rails, one ladle empty and ready for filling in front of 


} ely 
i 


the cupola, the one at the left ed for running down 


the foundry to a lot of floor work that is awaiting the 


arrival of the hot metal for pouring. In the immediate 


foreground are seen a large number of molds for small 


pumps, all rammed up for closing and pouring. 
There is a deal of 


work in this foundry, and some idea of 


creat bench work and machine 


its character will 
be gathered from Fig. 5 and from the other illustrations 
that 


follow. Fig. 6, for example, shows the machine 











- 


FIG. 8. MOLDS FOR SMALL PUMP PARTS 


method of preparing the molds for the hot metal, this 
particular view showing molding machines used especial 


left-hand halves of the pump molds, 


ly for right- and 


each machine making its own half of the mold. Thi 
two machines are seen in the middle of the background 
of the view, the one in front with the flask removed, 
the one in the back with the flask ready for ramming 


up. | pon the completion of the ramming up of the 


molds the pattern is withdrawn by turning a crank at 
| 

the pattern down flush 

with the lifted off. The 


machine in the center is shown with the patterns pulled 


the end of the machine, drawing 


surface, where the flask is 
out at the lowest point by the action of the crank, 

The flasks are fitted with conveniently arranged handles 
so that they may be picked up and moved easily. <A 
numberof molds are shown open and closed on the 
foundry floor, and at the left will be 
hinged flasks that are easily manipulated for the placing 
cores and 


seen two or three 


of patterns, ramming up of mold, setting of 


The 


patterns for 


preparing for pouring. machine at the right is 
shown gated up 


parts that are small enough so that several of them maj 


with four similar pump 


be rammed up simultaneously on the plate 
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A large number of these flasks are of iron, as would 
naturally be the case with the smaller class of work, and 
a lot of these are shown on the foundry floor, Fig. 7, 
where they are placed for pouring. At the extreme left 
in the view will be seen the end of the cope portion 
of the three-part flask used for molding the big lathe 
bed referred to in connection with Fig. 4, 

A good idea of the work of this foundry is gathered 
from Fig. 8, which shows several hundred molds closed 
and ready for the pouring operation. These pretty well 
cover one section of the foundry floor, and incidentally 
the view represents the method of handling hot metal 
up and down the line by the trolley system. 

The work assigned to this type of flask is indicated 
by the gated pattern shown on top of the flask in the 
immediate foreground, where cight small cylindrical 
castings are molded at once, the work for this depart- 
ment being all bench or machine molding. 

As already pointed out, the greater part of the process 
of manufacturing pumps is attended to in the foundry, 
the members thus produced without requiring further 
finishing than perhaps the drilling and tapping of certain 
holes and the fitting ef some connecting member includes 
such parts as handles, air chambers, bases and the like. 

Vent Holes im Patterms and 

Core Boxes 
By Joun PARKER 


In the experience of all foundrymen one of the most 
unsatisfactory phases of the work is the hugging down 
of the sand in the mold or core box. This difficulty is 





VENT HOLES IN PATTERNS AND CORE BOXES 


caused by too little draft and by the pattern being too 
deep for the air to enter between the walls of the box and 
the sand or between the outside of the pattern and the 
sand. The result is what is commonly known as hugging 
or sucking of sand and pattern. The molder hammers 
the pattern to loosen the grip of the sand, or in case of a 
core box pounds the outside of the box till the battens A 
and the box are in a sorry state, requiring trips back and 
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forth between the foundry and the pattern shop for 
repairs. This trouble could be eliminated, or helped in 
a great degree, by simply boring holes in the pattern at 
/ or in the box at C, to allow air to reach the bottom of 
the mold or core, releasing the sand from the grip caused 
by air pressure. 

This is an old recipe, but the writer has been surprised 
to see how many foundrymen and pattern makers will 
stand by and patiently bother with core and mold or 
repair the pattern and core box repeatedly, when a little 
foresight and a bit and brace would avoid spoiling both 
the molds and the molder’s temper, besides saving the 
expense of repairs to patterns and core boxes. 

The writer has seen many patterns and boxes costing 
large sums ruined in a month’s time by the pounding they 
received to draw them from the sand, when three or four 
holes through the pattern or the bottom of the core box 
would probably have saved them. 


* 


Dividing-Head Tables 
By J. H. Moore 
The miller dividing-head table shown in the accom- 
panying illustration will, I am sure, be approved by oper- 
ators of such machines. What is more confusing than the 
attempt to pick out a line of numbers from the mass. 
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CONVENIENT TABLE FOR DIVIDING HEADS 


usually in small type, in the dividing-head tables? It 
takes considerable concentration of mind, and even then 
one is apt to make an error, especially after the list is 
well thumbed and soiled. 

The table shown can be made from any box of con- 
venient size (such as comes to the plant with large sizes 
of taps). The spoo's are easy to get. Hardly any further 
information is needed except that the box has a glass or 
mica front. The spaces 7 and F are painted black, while 
the remaining space is left transparent, to show the num- 
bers as they appear. Spaces A, B, C and D are printed 
as follows: A has number of teeth, B the number of turns 
to handle, C has gear on handle, and J) has the gear on 


worm stud. 
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Arrangement and Maintenance of 
Machine Tools 


By W. Rockwoop Conover} 





SYNOPSIS—An outline of the principles that 
should the 
and maintenance of machine tools, 


govern selection, arrangement, care 
Emphasis is 
placed on the value of a monthly inspection and 


report on every machine in the shop. 





To attempt to discuss in detail or in a fully adequate 
manner all the features of advantage embodied in the 
various machine tools or other special tools which have 
been brought out in recent years by the tool builders 
and which enable the manufacturer to effect savings of 
greater or lesser proportions in his yearly output would 
open up a 
little interest, except in so far as the tools under con- 
sideration are adapted directly to the particular class 
of production in which the individual manufacturer 1s 


broad field of discussion, and would be of 


engaged. 

When contemplating the purchase of new machine tools 
the manufacturer should aim to select the type or make 
of machine that has been proved by actual service, under 
hoth favorable and best 
adapted to the specific purpose for which it has been 
designed and the specific work to be performed. — He 
should not allow the personal opinion of the individual 


unfavorable conditions, to be 


fo-eman or of the machine operator to bias or influence 
him in determining what tool to buy. 

A complete record of all machine tools purchased and 
installed within the plant should be kept revised to 
date for constant reference. All tools should be assigned 
a catalog number; and the record should not only show 
the location of the tool, but should also give a deseriy 
tion of the machine, its size, working dimensions, limits 
of speed and kind of work it is designed to do. If a 
machine is transferred from one department to another, 
he record should show the transfer in each case. This 
record should be so classified as to show all the tools of 


a similar type and all tools designed for similar classes 
of work grouped together in such convenient form that 
information concerning them can be obtained with facility, 
The value of such data will readily be recognized when 
the manufacturer is considering the purchase of tools 
like those already on hand in some portion of his factory. 


INFLUENCE OF SPEEDS ON PRODUCTION 


The subject of speeds is one that requires careful study 
and observation and the exercise of wise judgment. Few 
manufacturers are getting the maximum production pos- 
sible from their machine-tool equipment, owing to various 
causes. Some machines are operated at full capacity, 
while others fall below with varying percentages of loss. 
As in each department every foot of floor space oecupied 
either by man or machine bears its relative proportion 
of investment cost and expense, the necessity for running 


machine tools to their full capacity consistent with 
economy and safety hardly needs touching upon. When 


*Prepared for the author’s forthcoming book on “Industrial 
Economics.” Copyright, 1916, Hill Publishing Co. 
+Factory economist, General Electric Co. 





the foreman’s 


necessary 


will his devoting the 


careful 


duties 
time to 


not permit 
trial 
speeds, it should be the duty of his assistants to conduct 


and investigation ol 


such investigations in each individual case as far as 


possible. If this practice is systematically and thoroughly 
in all departments of the the tool 
kept the limit 


sistent with production requirements. 


followed factory, 


investment can be within lowest con- 

The tool operator needs to possess some knowledge of 
the kind of material he is about to cut 
the depth of cut he proposes to take is practical and 
not. A speed that may be demonstrated 


economical for 


and whether 
economical or 
to be material 
another. If 


something about 


one casting or class of 
may not be advantageous or practical for 
he is cutting steel, he 


the degree of its 


needs to know 
that is, 


composition, Ile 


hardness the percentage of 
that he 
can operate his tool at a much higher rate of speed on 
steel 0.30 of 1 


than on steel containing 0.50 or 0.60 of 1 per cent. of 


carbon in. its should know 


containing 0.20 to per cent. of earbon 
carbon. 
Iligh speed steel tools, 


make it 


greater endurance, 
the 
able to determine 


he ause ol 


possible greatly to increase number of 


revolutions, but the workman must be 
the 


profitable rate of speed. 


feed in order to maintain a 
With too coarse feed the tool 


becomes quickly heated, requiring too frequent changing, 


COATSCHCSS of 


proper 


which causes a reduction in output; and proper accurac\ 
the other 
material 
The tool 
is not held to its work with equal and steady pressure 


cleanness of cut-are not assured, On 
the too fine, the 


is not uniform with each revolution. 


and 


hand, if feed is amount of 


removed 


at all times. It will do little or no eutting at one 
revolution and cut too deeply or roughly at the next. 
not producing a clean job. In cases of this kind the 


work presents a bad appearance, 
With openhearth steels a speed as high as 250 ft. per 


min. may be obtained according to conditions, such as 
quality of finish required, rate of feed, ete. If the 
material to be machined is iron, the operator will 
naturally give consideration to the relatively slight 
difference between cast and malleable iron. A= com- 


paratively coarse feed in most instances can be taken, 
limited only by the quality of finish required, durability 
of tools and rate of peripheral speed that is demonstrated 
to be proper in relation to feed to produce the finished 
piece accurately and in the shortest space of time. In 
most classes of turret-lathe work the peripheral speed 
and coarseness of feed determine the rate of speed, the 
depth being a factor of minor importance that on many 
jobs need receive little consideration. 

In general, the operator should have suflicient know! 
edge to judge carefully average conditions and arriv 
Without 
is not properly qualified to operate his 


at satisfactory decisions in his work. such 
knowledge he , 
tool either efficiently or intelligently. The facility and 
precision with which he chucks or clamps his work, the 
time he takes to turn the turret head, throw in the feed, 
efficiency 


change or grind tools, etc., all indicate his 
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or lack of efficiency as a good mechanic. The factor of 
personal interest and ambition also has much to do with 
the output of machine tools, both as to quality and 
quantity. 

There is a wide variation in economical speeds on 
almost any type of machine, governed by the character 
of the operation and materials used. Speeding a machine 
up too high naturally results in rapid wear of tools and 
consequently too frequent stoppage for grinding or 
exchange, which means decreased productive output to 
a degree that often more than offsets the gain made by 
the higher rate of speed. It may also affect the finished 
dimensions adversely. The actual amount of accurate 
work done will often be greater when a machine is 
operated at a medium rate of speed than when operated 
at a high rate, and this fact should ‘always receive 
careful consideration. 

Another element affecting the speed of machine tools 
is that of cutting lubricant. This should always be 
of a kind and quality to keep the point of the cutting 
tool thoroughly cool and well lubricated and should be 
supplied to the tool in ample volume, according to con- 
ditions. 

With the advent of high-speed steels and the building 
of machine tools adapted to their use there has naturally 
come a change in the number of power tools operated 
by the individual employee. Previous to the period of 
their introduction the time of setting up a job was 
relatively short in comparison with the time occupied in 
the machine process itself; and under these conditions 
the operator tended two or more machines. In recent 
vears high developments in speed of power-cutting tools, 
which have been secured in conjunction with the new 
steels, have resulted in reducing operating time to such 
an extent as entirely to change the ratio of the labor 
of setting-up to the production process and make it 
desirable in many cases for the operator to tend one or 


two machines only. The tendency in this direction has 


een fully justified by the increased product per machine’ 


and reduced labor cost of the individual piece. 

It will be found a valuable help to the various foremen 
of the machine departments if accurate data on the 
efiiciency and speed of machine tools in each individual 
department are prepared and kept available for use. 


ARRANGEMENT OF MacnIne Toots 


The arrangement of machine tools is a subject that 
requires careful consideration. It should in all cases be 
governed by local conditions and the kind of product 
manufactured. It is the usual practice to centralize in 
one department machines that turn out product for the 
whole or a large portion of the plant, such as screw 
machines, polishing machines, grinders, etc. This plan 
is undoubtedly the most economical when we consider 
the expense of supervision and also the investment in 
machine-tool equipment. Under this system the number 
of machine tools can be limited to actual requirements, 
and as a rule, all the machines built to produce similar 
kinds or classes of work can be kept in constant operation, 
A falling off of production in one department of the 
plant will usually be compensated for by orders from 
another, so that under normal conditions all the machines 
will be kept busy. The labor of trucking the machined 
or finished parts to the various departments must neces- 
but this item will. generally be 


sarily be considered, 


Vol. 45, No. 3 


MACHINIST 


small in comparison with the other factors of expense 
and investment saved and the advantages gained. 

It is often desirable, however, as in the case of decen- 
tralized departments or shops, to manufacture and finish 
all the parts for a given type of apparatus within the 
department itself. Under this plan, wherever practicable 
and the nature of the product will permit, the tools 
should be so arranged that the materials will pass in 
consecutive order of operation from one machine or set 
of machines to another and thence to the assembly floor 
or benches, with the minimum amount of labor handling 
by hand, truck or crane. Any arrangement that necessi- 
tates the movement of materials back and forth from 
one part of the floor to another or from one shop to 
another is not only expensive in operation, but also not 
infrequently the cause of delay in turning out the finished 
product. 

In general, the best arrangement provides for the 
grouping of machines performing similar operations, 
such as lathes, planers, milers, gang drilling machines, 
etc., in such location as will aid the systematic move- 
ment of materials from operation to operation. Ample 
space should be provided between the different rows or 
tiers of machines to permit the free access of castings 
or other materials and to facilitate the handling of the 
same by the tool operator. There should be sufficient 
room so that platforms or boxes containing material 
may he placed in close proximity to the workman and in 
a position accessible to the floor laborer or truckman, in 
order that they can be quickly moved with an elevating 
transfer truck. The workman should not be compelled 
to place material on the shop floor because of lack of 
proper space and facilities about his tool. 

The line-up of machine tools nearest the main or 
central aisle of the shop should provide ample space for 
platforms, material crates or boxes near the tools, 
leaving a broad, open, central way always clear for the 
free transportation of partly finished or finished product. 
This is true, also, where machine tools are placed in 
galleries or in long narrow areas of the shop. Too close 
setting of tools prevents the operator from handling his 
machine with the greatest safety and convenience and 
delays him in his work because of his cramped position 
and surroundings. Under such circumstances the floor 
becomes cluttered, is rarely properly cleaned, and the 
general tendency is to make the workman careless of the 
condition of his machine, if not generally slovenly. 

The importance of furnishing ample space about 
machine tools cannot be too strongly emphasized. Con- 
gested aisles and gangways sometimes present the aspect 
of rush of business, but they as often indicate lack of 
proper executive knowledge and supervising ability. 
Such conditions give the shop a most untidy appearance 
in general; they not infrequently are the cause of serious 
accident and, beyond doubt, tend to raise the cost of 
production, 

Decentralization of departments or classes of manu- 
facture in large plants involves increased overhead 
expenses. The economic arrangement of machine tools 
in such cases must therefore obviously depend largely 
on local conditions and the advantages to be gained; 
and the individual manufacturer must necessarily be left 
to adopt the practice best suited to his own individual 
needs, the product he manufactures and the results he 
seeks to obtain. 
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The care of machine tools is of great importance. The 
work of preservation and proper maintenance is but 
half-accomplished if this feature receives but indifferent 


attention. A dirty or clogged oil cup is but little better 
than none at all, and the machine that is left to 


accumulate metal dust and gum up with oil residue will 
depreciate rapidly in proportion to the neglect. It is 
not sufficient to clean tools occasionally or to leave this 
work to the discretion of the operator. All slides and 
exposed surfaces should cleaned at periods not 
exceeding one week, and shorter periods are preferable 
wlienever practicable. This is especially true in the case 
of machines loaded with any of the various cutting 
compounds. Periodically all journals, spindle heads and 
turret heads, as well as unexposed bearing surfaces, should 
receive attention; and the frequency of this examination 
will obviously depend in no small degree on the quality 
of lubricant used. 

The importance of frequent and thorough cleaning 
cannot be too often urged upon the workman or too 
strongly emphasized. The machine that is neglected 
rapidly degenerates, and the factor of depreciation neces- 
The slovenly 


be 


sarily becomes greater as time goes on. 
workman soon finds the bearings and slides of his machine 
worn or clogged; and if his neglect is not the immediate 
cause of actual breakdown, in the end it results in in- 
crease in the tool maintenance and renewal account. 


Points IN CARE AND MAINTENANCE 


Particular attention should be paid to the care of 
roadways and the areas between machine shops, in order 
to prevent dust from entering through open doors and 
windows and coming in contact with the bearing surfaces 
or slides of valuable machine tools. The grit that in 
temperate or warm climates for the greater portion of 
the year fills the atmosphere of the shop during periods 
of wind is unquestionably detrimental to these bearing 
surfaces. Even where roadways are coated with prepara- 
tions, it will be found desirable and necessary to keep 
them frequently and constantly sprinkled. 

Detachable pans for the reception of oil drippings and 
chips, which are hung close up under the body of lathes, 
add much to the neatness and appearance of the depart- 
ment in which any number of these machines are con- 
centrated. Not only are the floors more readily and 
easily cleaned, but the health and comfort of the employee 
are better preserved, particularly during the heated 
months of summer when the odors from saturated floors 
become increasingly obnoxious. 

Maintenance of machine tools is a serious problem in 
the big shop. Every tool should be kept in a state of 
perfect repair and perfect adjustment if it is to produce 
perfect product. It is not possible for the operator to 
do good work if his machine is allowed to become loosened 
in any of its parts and remain out of alignment. During 
high peaks of production, when the factory is working 
overtime and the machine departments are rushed with 
orders, there is a tendency to ignore small repairs and 
delay the making of them until a more opportune time 


arrives when business is slack. This practice frequently 


necessitates operating the tool under strain, resulting in 
larger and more expensive repairs later on. 

It is usually a fact in such factories that, when dull 
times arrive, the machine-tool equipment is found to 
require a general overhauling. 


A large percentage of 
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this expens> could have been saved, had the smaller 
repairs been made at once as the necessity occurred and 
the tools thus kept in working condition. The manager 
is often surprised at the close of the year to learn that 
the total cost of tool maintenance in his factory has 
mounted to many thousands of dollars, If this main- 
tenance account exceeds 5 to 8 per cent. of his tool 
investment, after charging off depreciation, it is evidently 
high, and he has definite reason to consider investigation 
and action imperative. 

A‘ valuable economy in the tool-repair account can be 
effected by making regular monthly inspections of all 
machine tools. This should be done by the efficiency man, 
or by a regular expertenced machinist. A card 
should be kept showing the catalog number and name 
of each machine and stating its condition. If a machine 
is found in perfect order, the card should show the date 
of inspection, notation of its condition and be filed in 
the drawer where are kept the records of machines in 
good repair. If a machine is found on inspection to 
require repairing, a notation should be made on the card 
of the date of inspection and the cause and nature of 
the repairs required. This card is placed in the drawer 
containing record of repairs to he made. A shop order 
should be issued to cover cost of labor and material and 
the cost entered on the cards, together with the date 
the repairs were finished. The card is then placed in 
the drawer showing machines repaired. 


reco rd 


The value of such a record is obvious. It shows several 
important facts relating to machine-tool equipment and 
investment, which may be briefly stated as follows: The 
frequency with which a given machine is repaired; the 
cost of maintenance of each individual machine in the 
factory; the durability and life of a tool made by one 
lmilder as compared with a similar tool doing similar 
work, but made by another builder; the maintenance cost 
of similar tools sold by different builders; the advisability 
of replacing with new tools those showing high main- 
tenance cost; the degree of care and experience exercised 
by different operators in the handling of their tools 
where the working conditions are similar. 

It is hardly necessary to enlarge upon the importance 
of the knowledge thus gained. Few manufacturers know 
either the cost of maintenance of any given type of 
machine or its durability and economy of operation, as 
compared with the machines of other builders designed 
to do similar work. More often a machine tool is 
bought on recommendation or guarantee of the maker 
or on the fact of its having been observed in duty in 
another shop. Quite frequently, low initial cost is the 
governing factor. Repairs, also, are sometimes looked 
upon as one of the necessary routine evils contingent 
upon the factory’s operation. 

It is gocd business in almost any shop to invest a 
certain amount yearly in replacing old machine tools 
with new uptodate types, which increase production and 
reduce costs. 

All requests for shop orders for making repairs should 
receive the approval of the superintendent, in order 
that investigation can be made by him, where deemed 
advisable, before the shop foreman proceeds with the 
work. There are few emergency cases of such importance 
that they cannot be promptly brought to the attention 
of the proper official for approval before the company’s 
money is expended for the necessary labor and material. 
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Railway Car-Wheel Flanges 
and Frog Clearances 


The late A. M. Wellington once remarked that it would 
be difficult to find anywhere in engineering a small 
amount of metal performing such an important service 
with such marvelous reliability as that rendered by the 
flange of a railway car wheel. This little projecting 
lip on the rim of a car wheel, only about an inch in 
thickness and in height when the wheel is new, is the 
sole means of protecting from derailment every wheel 
of every railway train in the world. As is well known, 
the great bulk of the car wheels in service in the United 
States are made of cast iron, and the engineer as a rule 
hesitates to trust cast iron where it is to be subjected 
to transverse stress and to shocks; but the casting of 
car wheels has been so perfected that their record of 
safety and reliability in service leaves little to be de- 
sired. 

When Mr. Wellington made the remark quoted, the 
average railway freight car had a capacity of 30,000 to 
40,000 lb. Freight cars of the present day are built to 
carry a load of 100,000 Ib., and many of higher capacities 
are in service. In addition to this there been a 
notable increase in freight-train speeds with a correspond- 
ing increase in shocks to the wheels and axles. 

There has been a general feeling that because of the 
increase in stresses to which car wheels are subjected 
some additional thickness should be given to the wheel 
flange so that it might better withstand the severe and 
incomputable stresses which it receives, 

As every engineer connected with railway work knows, 
however, the present standard practice as to width of 
openings through frogs, switches and guard rails is based 
upon the use of car wheels with flanges of the present 
standard thickness, and any material increase in the 
flange thickness would necessitate an alteration in these 
track standards. The difficulty of altering these stand- 
ards is apparent. A railway freight car in its wander- 
ings may run over the tracks of any railway in the 
United States and Canada. It is impossible, therefore, 
for any single railway company to change the thickness 
of its car-wheel flanges without endangering the opera- 
tion of these cars on every railway that did not alter its 
track standards to correspond. Moreover, if a thicker 
wheel flange were adopted by the railways of the United 
States for new cars, there would be fully a dozen years 
while the car wheels already in service were wearing out 
during which there would be a variation in flange thick- 
nesses. It would be unwise, of course, to begin the 
changing of track standards until at least a large majority 
of the cars in service had the thicker flanges, and during 
all this transition period there would be increased dan- 
ger of derailments at switches and frogs. 

Nevertheless, the Association of Manufacturers of 
Chilled Railway Car Wheels recommended some time ago 
that car-wheel flanges should be increased in thickness 
about 14 in. As a result of this recommendation, the 
matter has been under investigation by committees of 
the Master Car Builders Association and the American 
Railway Engineering Association. At the recent meet- 
ing of the former association held at Atlantic City, 
its committee submitted a report in which it said that 
“nothing will be gained in the interest of safety or 


has 
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economy by adding metal to any portion of the flange 
of cast-iron car wheels in such locations as will in any 
way affect track clearances.” 

The investigation which led to this conclusion included 
a detailed study of car-wheel fractures and showed that 
the wheel fractures which caused derailments were almost 
invariably of a character that would not have been pre- 
vented by any increased thickness of the flange. Fur- 
ther than this, the committee reports that a certain 
railway had special wheels cast for use under its tenders 


having a flange 14 in. thicker than the standard. The 
average age of 203 of these wheels when condemned 


was 11 months, whereas of the same number of wheels 
with M.C. B. standard flanges in the same service the 
average age when condemned was 11.1 months. Of 
these thick-flanged wheels condemned, 28 per cent. were 
thrown out of service on account of worn flanges, while of 
the wheels condemned having M. C. B standard flanges 
but 15.2 per cent. were condemned on account of worn 
flanves. From this it would appear that the thickening 
of the wheel flange tends to increase the rate of flange 
wear. ‘Two other railways reported to the committee 
that they had experimented with car wheels having thick- 


er flanges and had found that the back of the flange 
in almest every case was grooved by contact with guard 


rails and frogs. 

No better proof could be asked for that the present 
standard car-wheel flange is as thick as it can safely be 
made without a readjustment of track standards. The 
very great difficulty of maintaining safe operating con- 
ditions during the long transition period which would 
be necessary if a change in flange thickness were de- 
cided on has just been pointed out. It is exceedingly 
fortunate, therefore, that this small projection on the 
car-wheel rim, which seemed barely large enough for 
its work 25 years ago, is now proved to be still entirely 
reliable, notwithstanding the great increase in weights 
and speeds of rolling stock.—Engineering News. 
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Safety Lathe Dog 
By Greorce C. LAWRENCE 


In the dog illustrated the setscrew is made adjustable 
for length to accommodate work of different diameters 
and at the same time keep the head well down behind 
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DESIGNS FOR SETSCREWS 


X=Adjustable Setscrew. 
Right and left-hand Screws 





SAFETY LATHE DOG 


the safety projection. I have also found this telescopic 
arrangement convenient in adjusting the length of driv- 
ing pins. 
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Making the 4.5-Im. Howitzer 







Cartri Cl 


By 





SY NOPSIS—This_ third section the 
article on manufacturing 4.5-in. cartridge cases. 
The operations are continued from the machining 
of the head of the case to the inspection, acceptance 
The gages, special small tools and 


completes 


and packing. 
attachments are shown in detail in a manner simi- 
lar to that followed in the previous sections describ- 
ing the machining of the case. The article as a 
whole thus makes a complete treatise on this size 
and type of cartridge case. 





The thread is finish-tapped as the next operation. This 
is done in the drill press, Fig. 64. It will be noticed 
that the tap is fitted with a pilot, so that the thread 
will be tapped square. Details of the tap and _ pilot 
are given in Fig. 65 and of the pneumatic holding chuck 
in Fig. 66. The novel and valuable feature of this chuck 
is the method of locating the cartridge case. It will be 
observed that when the air pressure is admitted to the 
chuck the case is raised. It is then located against a 
finished flange on the chuck. As the outside face of the 
case flange has been accurately machined, the hole tapped 
and counterbored will thus be square with it, as the tap 
operates at right angles to the locating face of the chuck. 


ge Case--IIT 


Robert Mawson 


For this operation the same pneumatic holding chuck, 
Fig. 66, holds the case. The counterbore is shown in 
detail in Fig. 61 and is the same as used in the fifth 
suboperation of operation 25. The finish-counterboring 


operation is given in diagrammatical form in Fig. 69, 

















TAPPING THE PRIMER HOLE 


FIG 


64 


















LEATHER PACKING 
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FIG. 
Lard oil is used during this tapping operation, also when 
rough-tapping in the twenty-fifth operation. The finish- 
threading operation is shown in diagrammatical form 
in Fig. 67. 
The next operation is finish-counterboring. The drill 
press set up for this operation is illustrated in Fig. 68. 
appeared on pages 21 and 67. 


*Previous installments 


Copyright, 1916, Hill Publishing Co. 
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{3 
FIG. 67. OPERATION 26: FINISH-THREAD 
Machine Used—Snvyder drillins machine. 


Production—3:0 per 1 

Lubricant—Lard oil. 

Refercncecs—l irs. 64, 65 and ©. 

Note—Pilot used but not shown in the above illustration. 
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OPERATION 27: FINISH-COUNTERBORE 
machines. 


FIG. 69. 
Machines Used—Leland-Gifford and Barnes drilling 
Production—3s0 per hr. 

References—Figs. 61, 66 and 68. 








COUNTERBORING THE PRIMER HOLE 


FIG. 


68. 
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OF CAM ATTACHMENT 


DETAIL 
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FIG. 71. ASSEMBLY 

The surface of the inside boss is faced as the next opera- 
tion. This is not done to any gage, being only to remove 
the burr left in the threading and counterboring opera- 


tions. The machine for this work is shown in Fig. 70. 






FIG. 70. FACING INSIDE BOSS 
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FIG. OPERATION 28: FINISII INSIDE BOSS 

Machines Used—Barnes and Dwight-Slate drilling machines. 

Production—3s0 per hr. 

References—Figs. 70 and 71. 
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FIG. 73-A. GAGES FOR 4.5-IN. HOWITZER CASE 
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X-/4 Threads per Inch, Right Hand, Whitworth Standard 
Fit Threads Exact to Female Gage Sent 
























































~ — Shightly below 
amber Low Sottom of Thread ", an ° 
Degree of Accuracy vaa00s” Pe aon tao" '<,-26 2008" mr 
; x! i i at 037 2005! iy 
=: » = wh] : Y > 
5 
¥ 4 ie “Sh 
PS eo! : a on ”  megnene: A 
30005 03571 KS 4£003/ gR4003/ | ° 
<* eK Lt 
M Jer . >~06 ont? /" 
nes 
Sy} specified. This gage (om Diameter 
$6 a to be hardened i no one SN ‘i + seco enol 
Ws me - 20s aA > ” 
“ 282003/"-- EK naz)" 
Gage for Internal S od 
Diameter of Mouth Q 
S 
E Thick. 7 a : : 
{ TOOL STEEL ( & ae = 4 0352000", Ki (High Diameter) B/ ‘R2003/" 
ing v = Lt a0ees) TOOL Gages for Primer Hole 
: «C x» = fy STEEL 
003 y (“e i 
a 7 ; 
—. ae eae ira 
K > Rae hes. comets "| Gage for ices ee @ \ 
Gage for Top Gage for Thickness of Metal at Mouth ‘ é tik aa >\ 
of Thread cf Head ‘ em H4742 14737 Be Ge S e | 
5 Thick-, ONS > kk | Off fo r High Dimensions; SR re \5 YY ds 
; a0 \ Veto oo» AL Ye O55 ps /* 
“, at 3 e- La ~! TOOL ‘é Pins, 2Above S os 
eS > | eS STEEL Ght Surface &. 1 © 
an y (so x ME AEE, 
ae | eo - 
" ty d 5 
W655 2 > KOLS 
: Gage for Diameter Gage for Di + 
‘Gage for Small Diameter of Plain Gage for Length of Primer Hole aa Body nder Head e 


Part of Primer Hole and Depth of Counterbore 


FIG. 73. GAGES FOR 4.5 HOWITZER CASD 


J Ae™ 2HOnes, 
seosserI |) bee / a 


ir Wood Vise aoe — ae “4 Ya - 
q ! = Screw | Be y at “WPS 
f Wumbers to be 


BS \ 
t \ 


x | \ 


{ 7 





, 
k Kemovable 


aor 


\ 


db fi) \ “y 
er ( | : 1916 
Hard Maple 
api _ one aps | «< es 
~ Oe Strap Hinge or Ball a) Direction of Rotation 


FIG. 74. SPECIAL TOLDING VISE FIG. 77. DETAIL OF STAMP 




















It will be seen by reference to the details, Fig. 71, that 
the spindle is operated with a foot treadle acting through 
a cam which revolves a gear that meshes with the rack 
cut on the spindle. By this arrangement the leverage 
of the cam is utilized as the force for the facing tool. 
The facing operation is also shown in diagrammatical 
form in Fig. 72. The cases are washed in a solution 
of water and caustic soda, heated to 150 deg. F., where 
they are allowed to remain for about 10 sec. 

The next operation is the final inspection, The vari- 
ous gages for testing the cartridge cases are shown in Figs. 
73 and 73-A. In Fig. 74 is shown a special vise to hold 
the case for any slight operation found necessary during 
the inspection. The rate of production on the inspec- 
tion is approximately 65 per hour. 

The cases are then conveyed, by means of the chute 

















shown, from the inspection bench to the marking ma- 
FIG. 75. STAMPING THE CASE chine, Fig. 75, for stamping. Details of the special jaws 
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FIG. 76. DETAILS OF 
























FIG. 78. OPERATION 31: STAMPING 
Machine Used—Dwight-Slate marking machine. 
Production—1,200 per hr. 
References—Figs. 75, 76 and 77. 


















































HOLDING FIXTURE 


operated by air for holding the case are given in Fig. 
76. It will be noticed that the jaws slide on a slight 
incline. By this means, when the case is in position un- 
der the stamp ready for marking, the pressure during 
the operation comes on the flange, thus avoiding injury 
to the thin wall ef the open end of the cartridge case. 
A detail of the cartridge stamp is shown in Fig. 77. The 
stamping operation is given in diagrammatical form in 
Fig. 78. 

The final operation is packing for shipment. The 
wooden case is made to hold 100 cartridge cases, which 
are placed in 5 layers of 20 each. Between each layer 
and around the insides of the packing case is placed cor- 
rugated paper. A view of one of the packing cases, 
partly filled, appears in Fig. 79, and the operation is 
also shown in diagrammatical form in Fig. 80. 

In Fig. 81 is shown the method of conveying the 
filled packing cases. At the rear may be observed the - 

















CASE PARTLY PACKED 








FIG. 81. VilEW OF CONVEYING SYSTEM 
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accepted and stamped cartridge cases being conveyed by 


an endless belt to men packing the wooden cases. After 
these have been filled, the cover is fastened down. The 


wooden cases are then pushed along the roller track and 
finally down the inclined chute shown, Such a method 










TIN 


PACKING 


FIG. 80. OPERATION 382: 
Production—One man packs 1,200 per hr.; one man fastens up 
boxes. 
Reference—Fig. 79. 


eliminates any lifting or carrying of the cartridge cases 
during the packing. 

With the operations and tools here described the Wor- 
cester Pressed Steel Co. is producing the largest quan- 
tity of accepted 
concern in the United States, and the tools and methods 
were in successful operation very shortly after the first 


1.5-in. cartridge cases of any single 


experimental case was made, 


ay 


Design of Rolls for Making 
Steel Shrapnel Bars 


By W. S. STANpDIFoRD 

The increasing orders of some of the belligerent nations 
for shrapnel shells and bars have resulted in manufac- 
turers in this country making strenuous efforts to do 
the work. Many firms making widely diversified products 
are entering the munition field and manufacturing shrap- 
nel, as it is a most lucrative business, the demand greatly 
exceeding the supply. 

The metal from which the projectiles are made comes 
in round steel bars produced by rolling, which makes a 
dense and fine-grained metal well suited to the exacting 
processes of manufacture before the shells are ready for 
the guns. As steel bars form the basis from which the 
shrapnel is manufactured, the designs of the rolls; their 
proper adjustment and handling will be found interesting 
to the readers of this magazine. It may be thought that 
the shells could be made faster and better from castings 
containing the chamber for the powder and bullets, thus 
leaving. very little metal to take off in the machining 
processes, instead of having to punch a hole in a solid 
steel blank. and.then finish the interior and exterior, as 
is done with each projectile made at the present time. 

The reason that castings. are not used for this purpose 
is that. cast steel ‘is a metal that usually contains blow- 
holes, thus making. it’ a dangerous material for shells, 
as they would be liable to burst in the guns. Another 
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reason is that the weight and balance of a shell made 
from a solid bar give a steadier flight through the air 
than is characteristic of one made from a casting; in the 
latter case the heavier ingredients of the steel settle to 
the bottom during cooling, thus making certain parts of 
the walls of the projectile heavier than others, which 
disturbs its balance during flight. 

The bar rolled is 34% in. in diameter. This is the size 
used for the 18-lb. projectile for British guns, sufficient 
metal being in a bar of this size to allow for the machin- 
ing operations to make the finished product. 

The roughing rolls are three-high; they reduce the 
steel very quickly as compared with the two-high design. 
Quick reduction of the hot steel at the start is most im- 
portant, as it is necessary to reduce the steel as rapidly 
as possible while it has a high heat, in order to make 
it fibrous, which is a quality desired. Referring to the 
roughing rolls, Fig. 1, it will be seen that each roll con 
tains a box and edging pass, while the others are put in 
Box and edging passes, by their shape, 
The first and second passes work the 


on an angle. 
allow heavy drafts. 
metal on the top and bottom, there being little done 
on the sides. The illustration shows how the sides are 
made slanting toward the top of the groove, so that the 
bloom will leave the pass easily. If the were 
straight, the bloom would stick in the pass, some of the 
metal being forced between the collars, which would be 
broken. In actual practice the sides of the box and edg- 
ing passes are opened out 6 deg., the width at the bottom 
being just enough so that it will fit the bloom. The box, 
edging and angle passes all contain fillets at the botto:, 


sides 
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ROUGHING ROLLS 


FIG. 1. 


so that the corners of the bloom will be worked as much 
as possible, in order to make all parts of the bar uniform 
in strength. 

Roughing rolls are made of either chilled cast iron or 
steel, the latter being preferred, as it withstands rough 
usage better. It occasionally happens that a pair of 
tongs will slip out of the rougher’s hands and go into the 
rolls. If the rolls are made of cast iron, a collar will be 
broken off; thus the set will be idle until a new roll can 
be turned. Should a pair of tongs go into steel rolls, 
the tongs will be cut in two—the collar edge where it cut 
the tongs will be dented, but this does not prevent the 
rolls from working. 

As it takes a blacksmith about one hour to make a 
pair of tongs, while it will consume about one week’s 
time to turn a new roll, it will readily be seen that steel 
roughing rolls are more economical than cast-iron ones. 
In purchasing steel rolls it is best to get a metal having 
a high-carbon content, as they will wear better in the mill 
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and do not bend, which latter characteristic is usually 
seen in the small-sized guide roughers used in a 10-in. 
mill. Following. is a chemical analysis of roll steel, which 
is considered “next to the ideal metal” by chemists. 
Rolls of this analysis have withstood the roughest kind 
of usage in the mill and last long in the housings before 
requiring dressing in the lathe. 


ee ee nr eee 0.49 
“5a kad a nies Gee eRe eee ROAR e CAN Rae eweweda wee 0.211 
Pe cece sane ae Rew eed Rad eRe ROR OeWKeee eee kaw es 0.03 
I la aa aN haa re aie ota ae rae 0.041 
Ee ere re ee ee eee 0.68 


To make the 314-in. round bars, bessemer or open- 
hearth steel blooms 8 in. square and 21% ft. long are 
used. They are pushed through the box and edging 
passes, emerging in the shape of a long, square bar. 

The work done on the bloom by the passes has so com- 
pacted the metal that when the angle grooves are reached 
there is very little flashing of the molten steel coming 
from the bar, as is the case when the bloom first enters 
the rolls. The full number of grooves in both sets are 
not shown in Figs. 1 and 2, this being done for clearness 
and to keep the size down within reasonable limits. 

The angle grooves have an angle of 95 deg., and by 
their position in the rolls work the bar mostly on the 
top and bottom corners. The corners of the bar at the 
sides have no work done on them while the bar is going 
through one pass. Before it goes through the next smaller 
groove, the bar is turned over at a right angle to its 
previous position; thus the two corners which were at 
the sides of the pass have work done on them. The bar 
goes through the angle passes alternately until it is re- 
duced to 4 in. in diameter; then it is ready for rolling 
in the finishing rolls, Fig. 2. These are usually made of 
hard cast iron. Some mills use chilled rolls for making 
their hand rounds. The chilled rolls last longer before 
requiring dressing; but being very brittle, the collars 
between the passes are liable to break out if a sliver on a 
bar wedges itself between them. 

The grooves in the hand rounds are put in by means of 
round steel plugs, as hard as fire and water can make 
them. They are ground after hardening, as the latter 
throws them out of true circular form. Tools for use on 
the roll lathe work best when left as hard as it is possible 
to get them. The pass is cut down in each roll to nearly 
half the diameter of the plug, sufficient clearance being 
allowed so that, when in the mill, the rolls will not have 
to touch each other; 14 in. clearance is the usual allow- 
ance. This is to prevent the collars between the passes 
from breaking out on their peripheries, which is likely 
to happen when rolls are pressed against each other while 
working. After the groove is turned in the roll to the 
proper depth, the steel plug is withdrawn and a tool put 
in that widens the sides of the pass and rounds the cor- 
ners at the same time, but does not touch the center. 

This tool is then removed, and the pass with its cut- 
away sides has the appearance illustrated in Fig. 2. The 
other grooves in both rolls are turned the same way, care 
being taken to have them exactly opposite one another. 
The reason that the sides of each groove have to be cut 
away for a short distance is to prevent a long ridge, or 
fin, on each side of the bar at the joints of the rolls. The 
4-in. square bar from the roughing rolls goes once through 
the 334-in. pass. It is then turned over at a right angle 
to its previous position and pushed into the 31-in. fin- 
ishing pass. 
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As the bar from the 334-in. groove passes through the 
314-in. one, the metal spreads out in the beveled sides 
and is about + in. wider at the sides than at the top 
and bottom. It is then turned over at a right angle, so 
that the wide part is touching the top and bottom of the 
groove, and is rolled again, after which it is again turned 
over at a right angle to its previous position and receives 
the final roiling. 

The last rolling which the bar receives rounds out 
slight inequalities that may exist on the surface. The 
shaded outline of the finished bar shows that the total 
width of the cut-away clearance part of the pass is very 
small. In the manufacture of round iron or steel bars by 
the use of rolls it is impossible, by rolling, to produce ¢ 
bar that measures the same on all sides, the variation 
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FIG. 2. 


from a true circular shape being about 0.007 in., although 
some manufacturers, by placing an extra set of rolls in 
front of, and at an angle to, the regular ones make a bar 
having ‘a variation of only 0.003 in. oversize, which is 
about the best that can be done. 

It is a fact that the consumers’ demands for exactly 
sized rounds is increasing every year. To get such results 
in keeping the variation in size down to a few thou- 
sandths of an inch requires the utmost care and skillful 
setting and handling of the rolls by the roller—and it 
also takes a roller who knows his business, as no amateur 
roller can set and maintain the rolls in position to make 
accurate rounds. The best that the ordinary roller can 
do is to make round iron or steel bars '/,, in. out of true 
circular form. This is due to incorrect setting and hand- 
ling of the rolls, such as inserting the metal at too high a 
heat in the finishers, not having the grooves in line and 
not turning the metal over at an exact right angle at 
each rolling in the finishing pass. Too low a temperature 
in the finishing pass also influences the shape of the 
bar and makes it uneven in size. Thus when the bar 
has places on it that are relatively cold to other parts, 
in going through the rolls the cold spots cause the rolls 
to spring more than on the hot parts, thus making the bar 
larger in diameter at those places. If there are a number 
of cold spots on a bloom, due to careless heating in the 
furnace, the finished bar will be wavy in appearance. It 
is necessary to have the metal at a uniform temperature 
and evenly heated all through, if fine bars are desired. 

In buying steel for shrapnel shells the requirements of 
the purchaser are even more exacting. This makes the 
manufacture of shrapnel bars an expensive operation. As 
an example: Bars for high-explosive shells call for a dis- 
card of 40 per cent. of the ingot; bars for shrapnel, 30 
per cent.; and ordinary steel bars, about 15 per cent. 
The bars for high-explosive and shrapnel shells are sub- 
jected to rigid inspection. 
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A Method of Cutting Cams 
By F. P. Ampupia 

With the method here described, when one has to design 
a cam it is not necessary to make a detail drawing; but 
a small sketch is made showing the dimension and direc: 
tion of rotation of time, as shown in Fig. 1, which also 
gives a table diagram that represents numerically the 
movements of cams by degrees, and the cuts in the mill- 
ing machine by thousandths of an inch. 

With this table the operator places in the milling 
machine the cams to be cut, in accordance with the 
numbers indicated. The operations are executed by 
following the data on the diagrams given. 

On the upper part of the sheet, as in Fig. 1, a descrip- 
tion indicating by degrees the times, direction and dimen- 
sions is made. On the opposite side a sketch is drawn 
that will show the times and directions and the table is 
compiled as shown, each division representing a degree. 

The first column gives degrees, the second column the 
numbers of thousandths of inches that are to be cut, and 
the third column the total, representing the cuts. 


Cam Times 








/ 
' Throw 2500 
i Forward |!0° 
A Rest 10? 
: Return 100° 
3 Rest 140° 
\ 360° 
“/49?_.---*" 
TABLE METHOD OF LAYING OUT FACE CAM 
Thou- Thou- Thou- Thou- Thou- Thou- 
sandths sandths sandths sandths sandths sandths 
of an of an of an of an of an of an 
De- Inch To Inch, De- Inch Te Inch, De- Inch To Inch, 
grees Be Cut Sum grees Be Cut Sum grees Be Cut Sum 
1 2 2 47 14 611 93 14 1,255 
2 3 5 48 14 625 94 14 1,269 
3 5 10 49 14 639 95 14 1,283 
4d 7 17 50 14 653 96 14 1,297 
5 9 26 51 14 667 97 14 1,311 
6 11 37 52 14 6OS1 98 14 1,325 
7 14 51 53 14 OS 99 14 1,339 
8S 14 65 54 14 709 100 14 1,353 
9 14 79 55 l4 723 101 14 1,367 
10 14 93 56 14 737 102 14 1,381 
11 14 107 57 14 751 103 14 1,395 
12 14 121 5S 14 765 104 13 1,409 
13 14 135 59 14 779 105 13 1,423 
14 14 149 60 14 793 106 13 1,437 
15 14 163 61 14 S807 107 13 1.451 
16 14 177 62 14 S21 108 13 1.465 
17 14 191 63 14 835 109 13 1,479 
18 14 205 o4 14 M9 110 13 1,193 
19 14 210 65 14 S63 111 13 1,507 
20 14 233 66 14 877 112 13 1,521 
21 14 247 67 14 S891 113 13 1,535 
22 14 261 6S 14 905 114 13 1,549 
23 14 275 69 14 919 115 13 1,563 
24 14 289 70 14 933 116 13 1,577 
25 14 303 71 14 947 117 13 1,591 
26 14 317 72 14 961 118 13 1,605 
27 14 331 73 14 975 119 13 1,619 
28 14 345 74 14 9359 120 ll 1,630 
29 14 359 75 14 1,003 121 9 1,639 
30 14 373 76 14 1,017 le 7 1,646 
31 14 487 77 14 1,031 123 5 1,651 
32 14 401 78 14 1,045 124 3 1,654 
33 14 415 79 14 1,059 125 2 1,656 
34 14 429 SO 14 1,073 
35 14 445 81 14 1,087 Rest 10 
36 14 457 82 14 1,104 Return 125 
37 14 471 83 14 1,115 Rest 100 
38 14 485 St l4 1,129 
39 14 499 85 14 1,143 
40 14 513 86 14 1,157 = 
41 14-527 87 «LIT © 
42 4 541 88 141,185 W3 
43 14 595 sv Li 1,199 a. 
41 14 509 90 14 1,213 5 
5 14 583 91 14 1,227 3 I 
16 14 594 92 1! 1,241 = 
FIG. 1. DIMENSION AND DIRECTION OF ROTATION 


OF TIME 
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TABLE 1. MILLING-MACHINE CUTS 
Thou- Thou- Thou- Thou- Thou- Thou- 
sandths sandths sundths sandths sandths sandths 
of an of an of an of an of an of an 
De- Inch To Inch, De- Inch To Inch, De- Inch To Inch, 
urees Be Cut Sum grees Be Cut Sum grees Be Cut Subtract 
1 3 3 79 24 1,829 150 27 1,790 
2 5 ~ 80 24 1,853 151 27 1,763 
3 S 16 sl! 24 1,877 152 27 1,736 
4 13 29 82 24 1,901 153 27 1,709 
5 18 17 83 24 1,925 14 27 1,08. 
6 4 71 S4 24 1,949 135 27 1,655 
7 24 95 85 24 1,973 16 27 1,628 
Ss 24 119 86 24 1,997 157 2 1,601 
9 24 143 87 24 = 2,021 158 27 1,574 
10 24 167 SS 24 2,045 159 27 1,547 
11 24 191 So 24 2,069 160 27 1,520 
12 24 215 90 24 2,093 161 27 1,403 
13 24 239 91 24 2,117 162 27 1,466 
{4 24 263 92 24 8=2,141 163 27 1,439 
15 24 287 93 24 2,165 164 27 = 11,412 
16 24 311 O4 24 2,189 165 27 1,385 
17 24 335 95 24 392,213 166 27 1,358 
18 24 359 96 24 2,237 167 27 1,331 
19 24 383 97 24 =. 2,261 168 27 1,304 
20 24 407 98 24 2,285 169 27 1,277 
21 24 431 99 24 2,309 170 27 1,250 
22 24 455 100 244 -2,333 171 27 1,223 
23 24 479 101 24 2,357 172 27 1,196 
24 24 503 102 24 2,381 173 27 1,109 
25 24 527 103 24 =.2,405 174 27 1,142 
26 24 551 104 24 =. 2,429 175 27 1,115 
27 24 575 105 24 2,453 176 27 1,088 
25 24 599 106 18 2,471 177 27 1,061 
29 24 623 107 132,484 178 27 1,034 
30 24 647 108 8 2,492 179 27 1,007 
31 24 671 109 5 2,497 180 27 980 
32 24 695 110 3 2,500 181 27 953 
33 24 719 111 2,500 182 27 926 
34 24 743 112 2,500 183 27 899 
35 24 767 113 2,500 184 27 872 
36 24 791 114 > ~~ 2,500 185 27 845 
37 24 815 115 = 2,500 186 27 SLS 
38 24 839 116 2 = 2,500 187 27 791 
39 24 863 117 ce 2,500 188 27 74 
40 24 SS7 11s 2,500 Iso 27 73 
41 24 911 119 2,500 190 7 710 
42 24 935 120 2,500 191 27 683 
43 24 959 192 27 656 
44 24 9383 193 27 629 
45 24 1,007 Thou- Thou- 104 27 oe 
46 24 1,031 sandths sandths 105 27 575 
47 24 1,055 of an of an 196 27 548 
4s 24 1,079 De- Inch To Inch, 197 27 621 
4 = 1,103 recs Be Cut Subtract 198 27 494 
5 2 1,127 g 199 27 467 
51 241,151 121 3 2,497 200 27 440 
52 2 1,175 122 ° 201 27 413 
53 25 =: 1,200 23 8 202 27 386 
54 25 = 1,225 124 13 203 27 359 
55 25 1,250 125 1s 204 26 333 
56 25 = 1,275 126 26 205 26 307 
57 25 1,300 127 26 206 26 281 
58 25 = 1,325 128 26 207 26 255 
5Y 241,349 129 “6 208 26 229 
Go 24 = 1,373 130 26 200 26 203 
6l 24 = 1,397 131 26 210 26 177 
G2 24 «1,421 132 26 211 26 151 
63 24 1,445 133 26 212 26 125 
64 241,469 134 26 213 26 99 
65 24 =—-1,493 135 26 214 26 73 
66 24 = 1,517 136 26 215 26 47 
67 24 = 1,541 137 26 216 18 29 
6S 24 = «1,565 138 </ 217 13 16 
69 24 = 1,589 139 27 218 8 8 
70 241,613 140 27 219 5 3 
71 24 = 1,637 141 0 220 3 00 
72 44 = «1,661 a 7 
73 24 1,685 44 = 
74 24 1,709 143 57 ° 
75 24 1,733 146 27 g 
76 24 1,757 147 27 — 
77 24 «1,781 148 27 r 
78 24 1,805 149 27 ==) 





In order 
cam, owing to the irregularity of the cam curves and 
the difficulty in smoothly converting angles into curves, 
the angles should be cut before the curves. 

Referring to Table 1, it will be seen that the first five 
degrees and the last five degrees to 110 deg. of the cam 
begin with 0.003 in., and they are increased by degrees 
up to the fifth, that is, 0.018 in. The same cuts when 
reversed should be given from 110 to 106 deg. Now the 
five first and five last degrees, representing 0.094, must 
be deducted from the 2,500 thousandths of an inch of 
the throw and also the 10 thousandths of an inch sub- 
tracted from the 110 deg. corresponding to the cuts. 
After this the remainder, or in other words 100 cuts, or 


9 500 — 94 2,406 
y = ; = 2 .06. 
100 t + 0.06 


to prevent roughed surfaces when cutting a 


one throw of 2,406, or —_—__—— 
110 — 10 


These figures show that we shall have to make 94 cuts to 
24 thousandths of am inch and six cuts to 25 thousandths 
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of an inch. In order to give more uniformity to the cam, 
the six cuts of the 25 thousandths of an inch are to be 
given in the center that will correspond to the degrees 
between 53 and 59 deg. Following the diagram in its 
corresponding column, the operator will readily see that 
the number of thousandths of an inch cut are to cor- 
respond with the diagram, serving to check constantly 
the operation of the cut reaching to 110 deg. The dia- 
gram then shows 10 deg. rest up to 120 deg.; the return 
of 100 up to 220 deg. is done by subtracting on the cut 
2,500 thousandths of an inch from the throw. By fol- 
lowing the above explanation it will be found that the 
five first and the five last are to be indicated exactly the 
same, or 94 thousandths of an inch in 10 deg. For the 
2,500 — 94 2,406 

“100 10 “07 = 26 + 0.66, or 
in other words 44 cuts to 26 thousandths of an inch, and 
66 cuts to 27 thousandths of an inch. 

After the face has been finished and the holes drilled 
from the center of the radius, indicated on the illustration, 
the cam is placed on the spiral dividing head and placed 
on the work table. Then the cutter is attached to the 
clutch-driving cutter collar. By the dividing head we 


remaining cuts 


Cam Times 











Throw 1.375 
Forward 50° 
Rest 10° 
Return 50° 
Rest 10° 
Forward 50° 
Rest 10° 
Return 50° 
Rest 10° 
Forward 50° 
Rest 10° 
Return 50° 
Rest 10° 
360° 
FIG. 2. DIMENSION AND DIRECTION OF ROTATION 
THREE-LOBE CAM 
TABLE 2. CAM WITH THREE CUTS 
Thou- Thou- Thou- Thou- Thou- Thou- 
sandths sandths sandths sandths sandths sandths 
of an of an of an of an of an of an 
De- Inch To Inch, De- Inch To Inch, De- Inch To Inch, 
grees Be Cut Sum grees Be Cut Sum grees Be Cut Aubtract 
1 3 3 43 32 1,263 79 32 879 
2 5 8 44 32 1,295 8O 32 847 
3 9 17 45 32 1,327 81 32 815 
4 13 30 46 17 1,344 82 32 783 
5 17 47 47 13 1,357 83 32 751 
6 32 79 48 9 1,366 S84 32 719 
7 32 111 49 6 1,372 85 32 687 
Ss 32 143 50 3 86 32 655 
9 32 175 51 S87 32 623 
10 32 207 52 88 32 591 
ll 32 239 53 me 89 32 559 
12 32 271 Ot oO 90 32 527 
13 32 303 55 yim 91 32 495 
14 32 335 56 z 92 32 463 
15 32 367 57 fox] 93 32 431 
16 32 399 58 94 32 399 
17 32 431 59 95 32 367 
18 32 463 60 96 32 335 
19 32 495 97 32 303 
20 32 527 Thou- 98 32 271 
21 32 559 sandths sandt hs 99 32 229 
22 32 59 ofan of an 00 32 207 
23 32 623 De- Inch To Inch, 101 32 175 
24 32 655 grees Be Cut Subtract 102 39 143 
25 32 687 61 3 1,372 103 32 111 
26 32 719 62 6 1,366 104 32 79 
27 32 751 63 9 1,357 105 32 47 
28 32 783 64 13 1,344 106 17 30 
29 32 815 65 17 1,327 107 13 17 
30 32 847 66 32 1,295 108 9 8 
31 32 879 67 32 1,263 109 5 3 
32 32 911 68 32 1,231 110 3 00 
33 32 943 6S 32 1,199 111 
34 32 975 70 32 1,167 112 
35 32 1,007 71 32 1,135 113 
36 32 1,039 72 32 1,103 114 
37 32 1,071 73 32 1,071 115 Pe 
38 32 1,103 74 32 1,039 116 oO 
39 32 1,135 75 32 1,007 117 7 
40 32 1,167 76 32 975 118 2 
41 32 1,199 77 32 943 119 foc} 
42 32 1,231 78 32 911 120 
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have the degrees, and by moving the elevating shaft we 
obtain the thousandths of an inch. 

In Table 2 is shown a similar table used in machining 
a three-lobe cam. The graphic method, as used when 





os ee ot hi 
Qe! soi ‘ ° : _ = ‘ 
4 “ wat a 





CAM 


FIG. 3. GRAPHIC METHOD OF LAYING OUT FACE 


laying out a face cam, is shown in Fig. 3, and the table 
method here described is shown separately. 


Wire Straightener 
By E. V. ALLEN 


A rather novel wire straightener, here shown, is used 
in the shop of the Campbell Industrial Co., Chicago. 
This company makes car seals and the like and uses a 
large number of small wire springs. The wire is about 
22-gage coppered spring wire. The straightener itself 
consists of a rod with a hole drilled through it length- 


wise. This rod is bent as shown and fastened to the 

















A SIMPLE WIRE-STRAIGHTENING DEVICE OPERATED BY 
ELECTRIC MOTOR 


spindle of a small electric motor that runs about 1,800 
r.p.m. The wire feeds from the spool in through the 
hollow motor spindle and out of the end of the wavy 
rod. The wire is flexible enough to be easily threaded 
through the hole when starting, and the result is as 
satisfactory as if a more expensive and complicated ma- 
chine was used. 

The wire feeds from the roll at the right and is pulled 
through to the left. 
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Recessing Tool Holder for 
Hleavy Work 

We had a lot of trouble in recessing the gear X, 

in the illustration. This gear, which is made of chrome- 

nickel steel and finished on a 5A Potter & Johnston auto- 


shown 
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RECESSING TOOL HOLDER FOR HEAVY WORK 
matic, has a 244-in. hole. It is counterbored 24% in. in 
diameter, 44 in. deep and has a recess 4 in. wide, 31 in, 
in diameter and 4} in. from the face. 

The recessing tool holder is very easily made. It con- 


the shank of which is turned to 
A hole is 
deg. with the 


sists of a main body A, 
fit the turret of the machine. 
bored at an angle of 22 
center line of the shank. I find that 
this angle gives the best results. The 
body is split, and the key J is fitted 
and held in place by two setscrews. 
The plate K is. faste ned on the back to 
take the thrust of the spring J. A 
plug LZ is fixed on the plate to keep the 


spring central. The slide bar B is made 
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The setscrew C acts as the stop. The bar B is milled to 
take the point of this screw. 

Any size of hole can be recessed with this hoider by 
making a special holder on the same lines as the holder G. 
Adjustment to bring the tool holder G central with the 
bore is made with the setscrew C. A holder made the 
same as this one is working at the present time and gives 
an increase in production over one used before. 

Philadelphia, Penn. GEORGE GOLDING, 
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Tool Post for Flat Forming 


We frequently have jobs on the Cleveland automatic 


screw machines where we could drill and form at the 
same time if we had no interference, but very often 
the reamer or counterbore or other turret tool will hit 


the top of the forming tool post on the front slide. To 


overcome this, it was necessary to have the forming tool 


post as low as possible. 
After trying several’ tool posts which we purchased, 


we decided to design one of our own—with the result 


shown. It gives clearance enough so that a 2-in. reamer 
can pass over it. It also gives a wide range of flat 
forming tools and will hold a number of cutoff tools. 


The peculiar way in which it is made allows the form 
or cutoff tool to get close up to the collet. 


The cast-iron body A is shown in detail. B is a 
machine-steel cap that carries %4-in. hollow hexagon 
setscrews which hold the tools down, As we are not 
using all of these tools at once, the four %-in. fillister- 


;) 


P 
3 Hollow 








a sliding fit in the body. It is 
boredsand:threaded to fit the tool holder 
G, and a keyway is cut the full length 
to fit the key 7. It bored on the 
opposite end to take the spring /. 
There are two hardened and 


is 


vround 





washers D and #. A brass washer / 
has balls fitted into it. The tool holder 











G carries the washers D, 2 and F and 


the tool H. 
When the turret comes forward, the 
washer F comes in contact with 


the face of the work. As the turret 














advances, the bar B moves up on the 
angle, the tool HW is forced into the 
work, and the recess is formed When the 
pleted, the backward motion of the turret allows the 
to return the bar to the starting point. 


recess is com- 


spring 


TOOL POST FOR FLAT FORMING 


head screws that hold the cap down will more 
offset the strain put on these hollow hexagon setscrews. 
C is used to raise and lower the tools. Two 


than 


The wedge 
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sets of wedges are shown in detail. These are to accom- 
modate two different sizes of tool—5gin. and % in. 
thick. The way in which the block is fastened to the 
cross-slide on the left side may also be of interest. Owing 
to the fact that the block extends beyond the cross-slide, 
it was impossible to fasten the left side in the same way 
as the right, so we finally hit upon the wedge system 
shown. 

The tapped hole in the wedge D was put in so that 
it could be removed in case it stuck or roughed up; and 
it would not come loose of its own accord. The wedge 
is 54 in. in diameter and fits into a hole 2) in. in 
diameter, which allows the wedge to float back and forth, 
equalizing the pressure on each stud £. 

After using this tool block for 
heartily recommend it to anyone who has work that it 
is possible to form and drill simultaneously. 

Dayton, Ohio. tAYMOND W. BECKMAN. 


several months I 
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Single-Screw Two-Direction 
Jig Clamp 
The accompanying sketch shows a method of clamping 
a piece in a drill jig, the idea being to clamp with a singk 
screw against the stop pin A and against the surfaces BB, 


which are used to square up by. The clamp C is held 
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SINGLE-SCREW TWO-DIRECTION CLAMP 
sidewise in a slot D in the jig body. As the screw F is 
tightened the clamp C swings around the pin / until it 
touches the work at G, when it slides on the pin F until 
it touches the work at //. A continued tightening gives 
a combination of both these actions at once. When the 
screw is loosened, the spring causes the clamp to return 
to its first position, leaving the piece clear to be with- 
drawn. It is necessary to exercise care in locating the 
pin FP, Otis R. WILLIAMS. 


Hartford, Conn. 
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Wrenches for Crankpin Bolts 


shows a pair of wrenches for tightening nuts 
on the inside of crankpin collar bolts. In nearly all 
front driving wheels of locomotives the side rods are 
held on by a collar bolt, as at A, Fig. 2, which goes 
through the hollow crankpin P and is tightened from 
side of the wheel. The only time it can be 


Fig. 


the inner 


tightened is when the wheel is on the bottom quarter, 
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as the frame and pedestal caps prevent getting at the 
nuts in any other position. 

We formerly had to use a hammer and long chisel for 
this purpose; and it was not a pleasant job, inasmuch 
as the ends of crankpins are counterbored more or less. 
The two wrenches shown make the work much simpler 
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WRENCHES FOR CRANKPIN FLANGES 


and save time. They are more satisfactory in every way, 
as they reach into the counterbore and handle the nuts 
easily, JosEPH K. Lona. 

Renovo, Penn. 


Do You Use Dynamite? 


An article recently appeared in the American Machinist 
regarding a method of removing die keys in drop ham- 
mers by means of dynamite. No doubt there are man) 
concerns who would be glad to avail themselves of further 
information on this point, and I would like to hear from 
Machinist who have used 

CHaries C, Foster. 


other readers of the American 
dynamite for this purpose. 


Buffalo, N. Y. 


258 
BR 


Two Examples of Welding 
Worlt 


The Laconia Car and Foundry Co., 
the oxyacetylene torch for many cases of welding. 
1 is shown a frame field for an automobile starter that has 
been made on the bulldozer. The joint is then welded 
with the oxyacetylene torch, as shown in Fig. 2. One 
of the fields after welding is illustrated in Fig. 3. The 
apparatus used at this factory was made by the Water- 
house Co., Boston, Mass. The average time required to 
weld one of these frame fields is 5 min. With a No. 13 
tip, the consumption of acetylene and oxygen gas is 
2 ft. of each. 

Some electric welding is also performed on various parts 
of car bodies. One example of this sort is seen in Fig. 4 
The work is spot-welding the insulation clips on a monitor 


N. i... uses 


In Fig. 


Laconia, 
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FIG. 1. THE FRAME FIELD FIG. 2, WELDING THE § FIG. 3. 


BEFORE WELDING FIELD 
sheet. The machine used is a Toledo electric welder. In 


the illustration are shown six of these clips that have 
been welded on the sheet. A. TOWLER. 
New York City. 
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Tap and Body Size Drills for 
Counterbores 


The table gives A.S.M.E. standards and special ma- 
chine screws with the proper dimensions of body drills 
and sizes of counterbores for fillister-head screws and 





TAP DRILL, TAP AND BODY HOLE SIZES FOR A.S.M.E. 
STANDARD AND SPECIAL MACHINE SCREWS 
Ss 
~~ 
oa os Body Drill 
S ~~ &8e = “-_ 
e6 Ze a > = Fillister Head Flat Head 
be. f= Boe 5 2 gy 
2 ££, 22 S Sw Ho Cc B c B 
AH BA AZs ~ ete A 
0 £0 0.060 56 51 52 0.0376 ?/g. 0.029 0.112 
ot aj hoo7s t/a} 33 bas 49 0.0461 % 0.037 0.138 
es Z 0.086 */32 a 43 44 0.0548 0.045 0.164 
3 56 1 6.099 } { 46 139 40 0.0633 0.052 0.190 
*3 485 47 { VO00 = . 
t 48) t/a} 43 = ) 
*4 40 } 0.112 | | 44 ' 34 $35 0.0719 0.060 0.216 
*4 36 | l 45 
5 44 ) { 38 
*5 40 | 0.125 % 39 29 30 0.0805 ; 0.067 0.242 
*5 86036 J {| 40 J 
6 40) ; se 7 
*6 36+ 0.138 °/g 4 34 +27 28 0.0890 14 0.075 0.262 
*6 32 J lL 36 J 
7 36) f 31 } 
*7 32 } 0.151 5/30 4 31 ‘23 24 0.0976 °/ss 0.082 0.294 
*7 30) | 32 J 
8 36 ) (f 29 } 
*S 32 | 0.164 30 ‘18 19 0.1062 0.090 0.320 
*s 30) |x ‘a, 30 | 
9 32) f | 96 } 
*9 30 + 0.177 J | 27 $15 16 0.1148 "/y 0.097 0.346 
*y 24 | 29 J 
10 30) f 22 ) 
*10 32;:0.190 7/3 21 (10 11 0.123 M/s, 0.105 0.372 
*10 24 | 26 | 
“a = 0.216 a ; 1 1 2 01405 % 0.120 0.424 
° 
olf Sotoes uf ai tp c 01577 2 0.135 0.472 
016 5040-268 “ul § $ J I 0.1748 » 0.150 0.528 
ola HY 0.294 My . N M 0.1920 % 0.164 0.580 
20 20 la ao \ H > 2n909 oe — 
#90 18 { 0.320 6) H f Q l 0.2092 0.179 0.632 
ont 4 0.346 "/x0 LU : Tr S 0.2268 "/u 0.194 0.682 
one + 0.398 " Qo} zZ ¥ 0.2606 /~ 0.224 0.788 
on : 0.424 “ S 0.2778 0.239 0.840 
one +4 0.450 7 /e as j 0.2950 % 0.254 0.892 


*Special machine screws. 


THE WELDED 
FIELD 


FIG. 4. SPOT-WELDING 
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THE 


lat-head screws. I have experienced some trouble in get- 
ting the heads of screws well fitted in the pieces machined, 
according to the tables given in the different handbooks, 
I was successful in getting a good fit and also facilitated 
the work in the machine shop by having all the drawings 
made up according to this table, which was also furnished 
to the men in the shop. PauL Hercvyt. 
New York City. 
Boring-Tool Holder for a 
Bench Lathe 


lac 
ICS 


I constructed a tool holder, as 
Its chief advantage is 


For boring small ho 
shown, for use in a bench lathe. 
that the tool is always on center for its whole length, 
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BORING-TOOL HOLDER FOR BENCH LATHE 


unlike most boring-tool holders in a tool post with rocker, 
with the tail the that continual 
adjustment is required to bore a hole of any depth. 
JAMES McINTyRE. 


end below center, so 


Bridgeport, Conn. 


Adjustable Internal Gage 


The drawing shows a gage with fine adjustment for 
holes. <A The gage end is made as hard 
as possible to prevent wear. The parts A and C are an 


is of tool steel. 





ADJUSTABLE INTERNAL GAGE 
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easy fit on B. This device would hardly be practical in 
quantity manufacturing, on account of the small bearing 
surface, but’ for a few holes, or where the gage is set 
frequently to the micrometer, it will be found handy. 
Brooklyn, N. Y. GEORGE C, LAWRENCE, 
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Parallel Expanding Tap 
Allow me to call your attention to a grave error in the 
sketch showing a parallel expanding tap, page 689, Vol. 
14. The expander is threaded in the end below the taper 


Check 
\Livarder 
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A PARALLEL EXPANDING TAP 


engaging the check expander, These threads are not 
The illustration herewith shows the tap correctly. 


Ik. HAWKINSON. 


shown. 
Kenosha, Wis. 


Oilimg the Lathe Aprom 


I make a point of oiling my lathe all over every Mon- 
The following five days I oil only the 


morning, 
It has occurred to me that 


day 
1 adstock spindle bearings. 
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OILING THE LATHE APRON 


it would be a good plan to put an oil-distributing reser- 
voir in the carriage, as shown in the sketch. It would 
cut out about ten individual oil holes on the carriage 
and prevent a man’s forgetting any of the holes. 
Wembley, England. J. H. Davis. 
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Grinding the Edges of Sheete 
Steel Pams 


That the disk grinder can often take jobs that would 
he done on the lathe is illustrated by the sketch of a 
simple rig for cleaning up the edge of a shallow cast- 
iron pan. The pan was 28 in. in diameter, had a 13-in. 
hole in the center, was 2 in. deep, and the metal was 
not over 34 in. thick. It was almost impossible to do 
the job in the lathe, as the metal was very hard. The 
edge of the pan fitted against a plate-glass disk and it 
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was necessary that the surface be flat. The work was 
done on the disk grinder in the following manner: 

A 14-in. wood pulley was placed on a mandrel and a 
fitting turned on one side, This fitting served to locate 
the casting. Four straps and bolts were used to hold 
the casting up against the pulley, and a cast-iron collar 








GRINDING EDGES OF SHEET-METAL PANS 


was placed on the disk-grinder shaft for the pulley hub 
to butt against. Grinding was kept up till the hub of 
the wooden pulley came in contact with the collar that 
The entire lot of pans 
WesLtey McArpeELt. 


had been fastened on the shaft. 
came out flat and all alike. 
New York City. 
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Tool for Closing Fuse SocKets 
Tapped Oversize 

The illustration tool for contracting fuse 
sockets for 18-lb. shrapnel. If in machining the inside 
thread A of the fuse socket the tap cuts the thread diam- 
eter too large, the tool here shown can be used to correcc 
this trouble, so the socket may The tool P is 
made out of tool steel, hardened and tempered. 

The angle C is made to conform with the angle of the 
fuse socket. After the latter is screwed into the shrapnel, 
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TOOL CLOSING LARGE FUSE SOCKETS 


FOR 


the tool is placed over the socket, as shown. By hitting 
one or more blows on the top with a hand hammer, the 
inside diameter will close in evenly all around, thus 
saving the fuse socket. H. Warts. 
Turtle Creek, Penn. 
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Discussion of Previous Question 
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Cutting Downward in the Lathe 


The editorial on 255, Vol. 44, on the value of 


reversing the direction of rotation of a lathe when 
cutting off stock, calls to my mind a job we had to 
do about 12 months ago, which was successfully accom- 
plished only after reversing the tool, 

We had to prepare a set of 12-ft. boiler-plate rolls 
for rolling traction-engine wheels. It was necessary to 
put in the bottom rolls six grooves each and four in 
the top one. The job presented something of a problem. 
‘To take the rolls out was impossible, owing to lack of 


page 








were completed, the brackets were cut to the height 
necessary for the lower roll and the process repeated. 
Mansfield, Ohio. R. A. WILLIAMSON. 


Precision Gage-Making Work 


Mr. article, p. Vol. 
gage making, together with a previous contribution re- 
garding over-complicated gages, makes the following sug- 
Three points are brought 


Remacle’s 635, fi, on precision 


gestions and drawings timely. 
out: Our system of calling for dimensions that permit 














1 a 
DRIVER — - 
« 5” > 5". ne ° 2 
~ |” "| 23 Widex! Deep 
m | a 
7 nen — | . | 
} 
re ik 
f 7A, a | 
oe ee ee ee . — — 2 ae 
CUTTING DOWNWARD IN THE LATHE 


time. We decided to do the work in place, using the 
power of the machine as a driving medium. 

We took the cross-slide off a planer and set it up 
on two brackets that were bolted to the base of the 
machine, setting up for the top roll first. The brackets 
were finished on the faces A and B, and the strips were 
laid against the face B. 

As only the bottom rolls were geared, the top one 
being merely a follower, the method of driving the top 
roll presented another difficulty. This problem was 
solved by placing a drum about im, 1 
between the rolls and adjusting the top roll until the 
friction between the roll and the drum was sufficient to 


36 in. in diameter 


drive for the cut. 


We first tried to drive | 


he usual the 
work traveling toward the tool. Progress Was extremely 
slow and the job poorly done. Whether the cut was 
light or heavy, the tool would dig in and chatter to an 
extent that made it appear impossible to get good results 
that way. We applied the brace C without improving 
things much. 

When matters had reached this point, I thought of the 
European practice of reversing the tool and direction— 
au method I have seen used in English shops. After 
making that change, our troubles were over, for every- 
thing went right along. The tendency now was to pull 
the tool into the work, which only served to feed a little 
heavier, instead of driving it away from the work as in 
After the four grooves in the top roll 


in t way, with 


the first case. 


the use of standard sizes of stock with minimum waste 
and the incorporation of conveniences for the user of the 
gage, a shining example ef over-design, entailing useless 
work on the part of the tool maker: and a brief descri»- 
tion of our methods of grinding and lapping limit gages 
of extreme accuracy. 

While it may right to first the 
conspicuous points, as shown in the drawing, still I think 


seem consider more 
the order of discussion really should be as enumerated ; 
~«)» T will first take up the matter of system and design 
as we have successfully practiced it for some years. We 
design and build nearly all our own tools and gages, and 
we require a higher degree of accuracy than is usual even 
in this close work. 
Considering Fig. 4, it 
dimensions, as given, allow stock sizes of material to be 
used and finished to a certain size with very little waste. 
For illustration, the thickness of this particular gage is 
1. in. the 0.010 in. being allowed for 
surfacing and finishing. A similar idea is carried out as 
rds the width of these gages, while the length is merely 
in., since the length is not a stock size, 


will be seen that the general 


minus 0.010 in... 


rega 
9) 


- 


specified as 3 
but may be cut off the bar at any desired point. 

‘This method of calling for stock assures that the gage, 
when finished, will be of a certain length, breadth and 
thickness, all of which is not only in keeping with high- 
graike workmanship, but produces a number of gages 
thal, if of the same size, will be equally affected by tem- 


perature changes; and this plan also enables us to use 
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costly materials to the best advantage. Further than this, 
the system permits the designer to calculate stresses more 
accurately, for what is true of this simple gage is equally 
true of the most complicated jig or fixture. 

Of course, I have heard of milling or planing off 
14 in. or so “to get below the scale,” but I think that 
is more theoretical than practical—and this article is 
preéminently practical. Near the “Go” end of the gage 
a small hole is drilled for the convenience of the user. 
This enables the workman to locate the “Go” end almost 
instantly; and as he uses the gage more and more, the 
“Go” end is located simply by feeling. This is a detail 
that aids in rapid production. 

It will be noticed that the gage is marked 17-8; this 
shows that the gage is used for operation No. 17 in de- 
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TYPICAL GAGE 


partment No. 8, in this case the milling department. 
The words “Go” and “Not Go” are etched in broad heavy 
letters. We have found that stamped letters soon be- 
come clogged with oil and dirt, and as the gage loses its 
brightness the words become difficult to read quickly. I 
shall continue to specify etched letters until a_ better 
method can be found. The portion shown in dotted lines 
at A is used only on large gages with forged body and 
welded contact surfaces. 

So much for our system of design of small limit gages. 
Before taking up grinding, just a word about over-design. 
The depth dimensions, 0.5115 in. and 0.3135 in., should 
in my opinion never be used on a gage of this sort. I 
believe that these dimensions will be particularly difficul: 
to work to and more especially so when unskilled labor is 
employed; besides, it is hardly to be exepcted that any 
two milling hands would get the same “feel” within the 
limits specified, for it is much more difficult to work 
accurately to a fixed depth gage than it is merely to cali- 
per for width or thickness. Further than this, I am of 
the opinion that the frequent trying for depth will be 
very wearing on the jaws of the gage, all of which de- 
creases the life of the gage and lowers production. 

One of the rules we have in the tool-grinding depart- 
ment is, Never grind anything with the side of the 
grinding wheel, for no wheel will produce work truer than 
itself. I noticed that Mr. Remacle used a plain straight- 
side grinding wheel. Now I contend that in this case 
the corners will wear away almost at once; then as the 
wheel is passed through the slot in the gage, the side of 
the wheel, being better supported, will grind more than 
will the part of the wheel nearer its periphery. 

Do what you will, you will still have a tapered slot, for 
while both the edge and a point varying in distance from 
the edge will grind at the beginning of the slot, only the 
edge will reach the greatest depth of the slot, or farthest 
point of travel of the wheel. Therefore, while the wheel 
is being passed into the slot, the front end of the slot is 
being ground constantly, which is not the case with the 
rear end of the slot. Consequently, the part of the slot 
nearest the center of the grinding wheel will be the 
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largest, and this is so regardless of the position of the 
gage being ground. Again, since the side of a grinding 
wheel hardly ever runs true and cannot be trued up so 
that it will continue to run true, the inside of the slot 
will be wavy, the degree of waviness depending upon the 
feed used. With the utmost care, all this will mean a 
lot of unnecessary lapping; with any less care, it would 
probably mean a spoiled gage. 

In setting up a gage for machining, simplicity should 
be the keynote, for the amount of possible error is in 
proportion to the number of setting surfaces. When two 
angle plates are used, there are three surfaces, each one 
to some extent incorrect. There is the surface between 
the machine table and the first angle plate; second is 
the surface between the two angle plates; and third is 
the surface between the second angle plate and the gage. 
The only way to reduce the possible error is to reduce 
the number of setting surfaces. This is where the mag- 
netic chuck is to be recommended. 

In Fig. 2 is shown our way of doing the very same 
work described by Mr. Remacle. We use a No. 2 Brown 
& Sharpe surface grinder, equipped with a magnetic 
chuck, for all the operation on this gage. A ground 
parallel block is set on the chuck and the gage held to 
this by a clamp, as shown, the gage being held down 
squarely on the chuck by magnetism. 

In setting the gage true, one of several methods may 


be used. In Fig. 2 the approximate setting line £ is 





FIG. 2. SETUP FOR GRINDING A SNAP GAGE 
scribed by removing the grinding wheel and fixing a 
scriber to the spindle; then the head is lowered and the 
table moved inward (or outward) by means of the cross- 
feed screw. This gives a line convenient to set the 
parallel block, or gage, to, but it is only a rather crude 
approximation, at best. Properly, the parallel block 
should be lined up by means of an indicator clamped to 
the wheel spindle, trying first at one end of the parallel 
then at the other, the tool maker remembering meantime 
that nothing but “dead true” is “good enough.” 

A dished wheel is used, and the small grinding edge 
shown passes clear through the gage slot. This wheel 
may be dressed down to grind in a 4-in. slot. In grind- 
ing a narrower slot, say 5 in., a grinding wheel 7, in. 
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thick is used and side clearance dressed with a diamond, 
or even with a carborundum brick. In all cases one side 
of the gage slot is ground at a time, removing approxi- 
mately one-half the stock, while the remainder of the 
stock is ground from the other side. The gage should not 
be removed from the clamp and turned around under 
any circumstances, but the dished wheel should be turned 
so the concave side will be to the cut, or toward the side of 
the slot being ground. 

This method enables the gage to be readily ground to 
within a “short tenth,” then lapped, either in the same 
machine and at the same setting, using a charged metal 
lap, or at the vise. In Fig. 2 the direction of the wheel 
movement is indicated by the arrows A and B. The 
chucking parallel block is shown at C. The gage being 
ground is shown at D, and E is a “setting” line. 

Plaintield, N. J. J. B. Murpny. 

[We never heard of “milling or planing off 44 in. 
* * * * to get below the scale” of tool steel, but we 
know from “practical” experience that it is often neces- 
sary to remove as much as 4 in. from annealed tool steel 
to get below the decarbonized surface.—Editor. | 
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Adjustable Snap Gage 


I refer to Mr. Henry’s article on the adjustable snap 
gage, page 933, Vol. 44. While all he has to say about this 
tool is true, the design may be changed to good advantage 
without altering the principle—namely, the use of space 
blocks. 

The gage shown in Fig. 1 possesses all the good features 
mentioned in Mr. Henry’s article. Also, as the disks B 
are 2 in. in diameter, there is 6 in. of gaging surface to 
be worn before it becomes necessary to repair the gage, 





ADJUSTABLE SNAP GAGES 


which is also easy to handle. The operator may either 
hold it in one hand by the knurled handle or use it while 
it is lying on the bench, in which position it always pre- 
sents a gaging surface to the operator. 

While the initial cost of this gage may be slightly in 
excess of others, it will pay in the long run. The large 
extent of gaging surface will allow the gage to be used for 
a long time without repairs. If the sizes become obsolete, 
ihe various parts will serve to construct a gage with other 
sizes by substituting other space blocks A. It is essential 
that the greatest care be exercised in lapping these spac- 
ing blocks, or bushings, A, as any error in parallelism 
will be increased at the edges of the disks B. 

Fig. 2 shows how the gage may be designed to permit 
rapid gaging, also how a gage of the dimensions in Fig. 1 
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may be used to gage two different dimensions of a piece. 
If a rectangular piece is to be tested for three sizes, the 
disks and space blocks, as in Fig. 2, may be mounted on 
an arbor and secured with a nut. This arbor, which is 
centered at the ends, should be permitted to revolve upon 
centers mounted on a cast-iron base. 
Newark, N. J. Gustave A, REMACLE, 
® 
Oil-Ring Difficulties 


Answering Mr. Wolf's criticism, page 914, Vol. 44, of 
my article, I do not believe that he fully appreciates the 
conditions as they existed in my case. The job was done 
about ten years ago, when I was an apprentice in a small 
job and repair shop back in the foothills, where it is 
usually difficult to find new and uptodate equipment, as 
it would not always pay. 

I agree that one of the most important things in a 
shop is to have all machines in good working order, which 
would have prevented the loose spindle of the drill. But 
it was rather hard to keep things up in that shop, as the 
machinery was all old and should have been in the scrap 
heap. I remember one lathe in particular that had been 
through a fire forty years before; and the rest of the 
machines had been purchased shortly after, so they were 
not in the best of condition. 

Mr. Wolf’s method is far superior to mine from a man- 
ufacturing standpoint, but for the small number of rings 
that I had to make, my method was satisfactory and 
about the only way out. The rings were also strong 
enough, as the threaded bushings would not pull out or 
split the ring before the screws, which were the weakest 
link, gave way. Jarotp E. GREENE. 
Ilion, N. Y. 


Successful Suggestion Plan 


I have read and reread W. J. Tewksbury’s article on 
page 815, Vol. 44, and have come to the conclusion that 
the title he has chosen for the article is a particularly 
apt one from his, but not from the suggestor’s, point of 
view. 

On analysis the successful suggestion plan simmers 
down to this: The employees are prodded with every 
kind of goad that the management can devise. These 
incentives run the gamut of printed lead pencils, gentle 
reminders (Fig. 4), blotters (Figs. 6 and 7), time cards 
(Fig. 8) and calendars (Figs. 9, 10 and 11). These 
latter we are told are “blue or brown prints.” It is 
reasonable to assume that they are made by the works 
drafting department. If so, is it not possible that the 
large zero in Fig. 11 is a subtle bit of irony on the part 
of the designer, inferring the suggestor’s reward ? 

The last subhead reads “Assuring a Square Deal.” 
To appreciate this thoroughly, let us “balance the books” 
of the suggestor and the concern. In column 2, page 
$817, we see that one suggestion netted the firm “$6,700 
in a single year.” This is 6 per cent, on over $110,000. 
“We have had several instances where the total value 
of all the suggestions made by one employee reached 
$1,000 or more.” Obviously there are many suggestions 
individually of less value than these, but probably repre- 
senting in the aggregate a respectable sum. 

Now what are the rewards? These vary in value from 
a meal ticket to “a 21-jewel gold watch.” In between 
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the high and low are many items, including diamond 
rings that are miniatures of the company’s product. 
Wearing these makes the proud possessor a_ perpetual 
sandwich man or woman carrying the firm’s advertise- 
ment. 

Gold watches with 21 jewels can be bought for $40 
or $50 each; with filled cases, from $20 to $25 each. 
I assume that the author of the $6,700 suggestion was 
given a watch (which he may not have wanted) costing 
a little over one-half of 1 per cent. on $6,700, the an- 
nual value of his suggestion, and roughly five-hundredths 
of 1 per cent. on the estimated value of the suggestion. 
I, for one, fail to see the square deal. J. Warr. 

New York City. 


Wasted Intervals in Small Shop 


An article on reducing wasted time intervals, accom- 
panied by some suggestions, is given on page 1069, Vol. 
44. There are a few of those suggestions that should be 
used most cautiously or there will be disappointment. 

The writer had a few years’ experience under scientific 
management experts who made exhaustless efforts to cure 
some of the mentioned intervals—with partial successes 
and flat failures. During this period there was much 
cleansing and substitution of labor. The shops under 
consideration were contract shops and required all-around 
talent. 

Take the centering operation for instance: In this shop 
many shafts were made, some square with journals in 
three places, others rough-turned forgings. The usual 
allowance was 14 in. over all on diameters. Now the 
usual custom had been to let the machinist do his own 
centering. Under the new management boys and laborers 
were given the centering operation, the machinist only 
laving out and marking with a center punch. Here were 
the results: One piece in ten would be true to dimension, 
centers were drilled all depths, center drills were broken, 
center axes were not parallel. I have seen 40c. men spend 
several hours trving to fix up poor centering of 20c. men. 
Such things would not be tolerated in a jobbing or repair 
Rapid and accurate work can only be done by care- 


shop. 
There is nothing that will disgust a good 


ful centering. 
lathe hand more than poor centering. 

Regarding the abuse of small tools such as drills, 
reamers, ete., those in authority are more to blame than 
those who use them. I know of several shops that have 
bulletins posted in conspicuous places about the plant 
stating the 2pproximate price of each small tool. Yet 
these very same owners are always jollying their drillers, 
‘specially the apprentices, by saying, “Don’t be afraid of 
the drills, bovs. If they break get another one. They are 
bought to be used up.” The best svstem I ever came 
across for economy of small tools was in a woodworking 
machine-tool shop. Here every driller had his own outfit 
of drills, ete., in a cupboard under lock and key, the tooi- 
room only making replacement of broken tools or giving 
out odd-size tools. Wages were based to a certain extent 
on this saving also. 

Detailed minute instructions to repair- or jobbing-shop 
mechanics is the surest way to disappoint them. A fore- 
man, no matter how good a workman he has been, after 
holding a foreman’s position a few vears gets out of prac- 
tice. His duty is to steer and guide; to curb the strong 
and protect the weak—by the weak I mean apprentices, 
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or learners—from the outrages of the stronger fraternity. 
A careful and conscientious workman after a certain 
amount of discipline should be allowed to use his own 
judgment, for during this period he had got an idea of 
what his superior wants. It is said that contentment is 
half of life. This applies equally to jobbing and repair 
shops. 

It is the Graces that win here, not minute instructions 
or elaborate cost systems. The jobbing- or repair-shop 
foreman who cannot make life pleasant and interesting 
without minute instructions has mistaken his profession 
and will fail. G. Strom. 

Brooklyn, N. Y. 

[ Mr. Strom has evidently missed the real application of 
some of the suggestions in the article he refers to, but his 
comments on shop conditions and limitations are inter- 
esting.—Editor. | 
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Sponges That Only Absorb 


On page 960, Vol. 44, Mr. Little writes: “One of the 
greatest pleasures in life is telling the other fellow how 
you did it,” ete. I don’t think Mr. Little has ever worked 
in a Kenosha, Wis., factory; he gives his address as 
Rochester, Minn. From the tone of his letter I am 
inclined to thinkehis home is in heaven. 

Some thirty-five years ago I began to learn the trade of 
pattern making. I started out on the lines suggested by 
Mr. Little, always willing and anxious to listen to and 
learn from the eld journeymen. When I grew to man- 
hood it “gave me great pleasure to tell the other fellow 
how I did it.” That was thirty years ago; things have 
changed. 

Today we have in every shop the wise voung mat 
mechanic. To undertake to tell him anything would be 
a waste of wind and time. Then we have the “plug” 
mechanic, the fellow who never reads, listens, or thinks, 
who knows the location of every saloon in the town, whe 
can tell you at which end of the bar the free lunch is. 

Standing at the bar, with a pig’s knuckle in one hand 
and a glass of beer in the other, he can tell the other 
fellow more of that how-he-did-it stuff in five minutes 
than a regiment could absorb in a week. Mechanics of 
this class don’t care to listen to anything that is elevating, 
broadening, improving. 

After spending thirty-five vears—divided up in the pat- 
tern shop, machine shop and the foundry—working with 
all kinds and classes of mechanics, I am convinced that 
the best plan to follow when vou have anything worth 
telling to the other fellow is to send it to the editor of the 
American Machinist. If it has merit it will be published 
where every reader of the American Machinist will see it 
and profit by your experience. 

Quoting from Mr. Little’s article: “Help the other 
fellow and bring back to yourself information that you 
would not otherwise receive.” I am led to believe, after 
reading Mr. Little’s article, that his experience has been 
limited to shops employing only first-class mechanics. 
Such men always welcome from a brother mechanic how 
he thought out some little kink or saved time in doing a 
job. Not so with the “plug” mechanic. To tell him any- 
thing would be an invitation for slurs and sarcasm. Don’t 
tell it to the other fellow. Tell it to the editor. 

Kenosha, Wis. M. E. Dueean. 
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Why Not Same Hours for Office, 
Drawing Room and Shop? 


Is not the principal cause of the suspicion and antag- 
onism that exist among the office, drawing room and shop 
the special privileges given to the two former? Measured 
by shop standards, the office help come in late and go out 
early; in many places they do not have to punch the 
clock; in most places they are paid a salary and are not 
docked for tardiness or short absences and have a vacation 
with pay; no record is kept of how much work each one 
does ; they have free use of the telephone, office stationery 
and numerous other small advantages. Measured by 
shop standards, the drawing-room help also have certain 
special privileges, the most important of which are short 
hours, vacations with pay, and no docking for lost time. 
It would be interesting to inquire into the origin of these 
special privileges, but space does not warrant such a 








discussion. 

From the viewpoint of simple justice the question must 
be asked, Why should special privileges be accorded to the 
office and drawing room? Or striking more directly at 
the most important privilege, Why should not the shop, 
office and drawing room work the same hours? 

This question has peculiar force at this time for the 
reason that there is a tendency all over the country to 
shorten the working hours in shops and factories. Thus 
an opportunity exists to hold the office and drawing-room 
hours where they now are and shorten the shop hours 
until they are equal or nearly equal to those worked in the 
other places. The best condition might be to have the 
shop anc office hours identical, although in some cases it 
may be more practical to make them equal for the week 
rather than coincide for each day. Is it not possible to 
find substantial reasons for such a course? 

If this course is carried to its proper and logical con- 
clusion, all heads of departments should report at the 
same time that their emplovees enter the works. Every- 
one should get his weekly wages in an envelope the same 
as all others. In other words, no one should draw a 
“salary.” 

Some points in favor of this general suggestion have 
been sent to the American Machinist by a manufacturer 
who has had many years’ experience in handling several 
hundred employees. At his request we are not revealing 
his name. He sums up his beliefs under seven heads, as 
follows: 

1. The one big reason is the economic one. In the 
olden days the office force amounted to one or two people. 
It was relatively very small and humble. With better 
organization and better management, the office force has 
become relatively iarger and larger and is today a big 
factor in costs. It is nonproductive. Now, then, all of 


our emphasis for the last ten vears has been in connection 
with reducing the cost in the factory, and we have not 
given the proper consideration to the problem of the office. 

2. We believe that almost all labor troubles arise from 
this feeling of privilege. We believe that one of the big- 
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gest objects an industry should set before itself is to 
abolish privilege wherever it exists and to the very utmost. 
The concern that succeeds in removing from its employees 
the feeling that privileges are granted to anyone is on a 
better basis than when conditions are otherwise. 

3. As a matter of truthful fact the office force does not 
have to work nearly as hard as do the people in the fac- 
tory. On the basis of real justice it is unfair that they 
should have shorter hours. 

4. Obviously, what we propose will tend strongly to 
break down a fictitious class distinction. Office hours and 
factory hours once on the same basis, we will transfer 
people readily from the office to the factory and vice versa. 

5. The same working hours naturally lead to social 
intercourse between factory and office employees. 

6. It emphasizes very strongly that the company wants 
to deal with all of its employees justly and to deal with 
them as a whole. 

7. It is certain to develop a greater feeling of democ- 
racv in the organization. 


< 


Aeroplane-Propeller Problems 
One of the most serious problems of aéroplane engineer- 
ing today is that of the propeller. The laminated wood 
propellers used on the small machines with motors of 100 
kp. or under gave practically no trouble. But with the 
increase in motive power up to 130 and 160 hp. and 
higher, propeller failures became much more frequent. 

With aéroplanes of the pusher type, an accident to the 
propeller is almost sure to be serious as it is practically 
certain to cut the control wires even if it does not seri- 
ously damage the plane itself. With the propeller in 
front, as in the tractor type, this danger is almost elim- 
inated, as the broken piece usually pulls itself ahead of 
the machine and falls clear of the planes. 

There are different theories as to the causes for the 
failure of large propellers. One blames the jar due to the 
succession of blows from the explosion in the motor. 
These constant hammer blows are credited with causing 
fatigue if the wood fibers near the hub, resulting in the 
fractures at this point. This contention is based on the 
supposition of a constant succession of retardations and 
accelerations that stress the fibers at the fixed end of the 
lever arm. 

The other theory, and one that seems to be more ten- 
able, is that the stresses come from the leverage exerted by 
the tremendous power of the motor practically prving 
against the air at all times. The blades can be seen to 
deflect, as would be expected, and this stress continued 
finally strains the fiber near the hub and cracks develop. 
These can usually be discovered before breakage occurs, 
unless the flight is continued too long, although propellers 
on high-powered motors have failed after two hours of 
service. 

As the flexing of the blade between the hub and the tip 
cannot be prevented, for there is a tremendous force 
exerted on a long leverage, the solution seems to lie in th 
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direction of stronger and better material. Steel, aside 
from its added weight, is said to become fatigued in a 
very short time and give way to the flexing action, and so 
far nothing has been found so satisfactory as wood. 

Another factor, which is not always considered as care- 
fully as it should be, is the perfect balancing of the pro- 
peller. Static balance is not enough, and yet the running 
balance involves a number of interesting questions, among 
them the problem of balancing with both blades flexed 
by the push against the air. This is aggravated by the 
two blades flexing a different amount, owing to the differ- 
ence in stiffness between the two. 

Whatever the solution, and the type of propeller is not 
here considered, the propeller is one of the many interest- 
ing problems before the aéronautical engineer at present, 
and he is not likely to run out of work for some time to 
come. 

Are You Keeping Step in 
the Shop? 

Why is the tramp of marching men and the cleancut 
stepping of their ranks so inspiring? No such feeling is 
raised by a moving crowd of people, even though they 
may be massed together and proceeding in the same direc- 
tion. But let a company of soldiers march along a busy 
street on some day—say Saturday afternoon—when the 
sidewalks are filled with people, and everyone will stop 
and watch the swinging stride of the men in uniform. 
That small group of soldiers arouses emotions that the 
crowd never can. 

Perhaps one reason for this is the common purpose 
shared by each of the marching men. They are going to 
the same place, at the same time and in perfect order. 
They are obeying definite commands. Each is doing his 
full share toward a common result. Taken as a body, 
they present an example of perfect codperation acting 
under military discipline. The expression of that purpose 
the crowd sees by the keeping in step. 

Is it possible to arouse a similar enthusiasm in the 
shop? Is it possible to so get a shop organization working 
together with a close coéperation and striving for the 
same goal so that one may truly say “that shop is keeping 
in step”? Of course the shop cannot present the inspir- 
ing sight given by the marching men. But under the best 
conditions the spirit actuating the soldiers can also grip 
and carry forward the workmen. 


a) 
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The Proposed Tax on Copper 


The American Machinist reprints the following edi- 
torial for its sister technical publication, the Engineering 
and Mining Journal, and heartily supports the criticism 
of the class legislation that is under attack: 

In commenting last week upon the proposed Federai 
tax on copper, we did not have the text of the measure 
before us and therefore had to be cautious. It was 
inconceivable to us at that time that copper alone among 
the metals should be taxed, vet mention of no other 
was made in the press dispatches. However, they prove 
to be correct. Out of the entire long list of crude com- 
modities copper is singled for special taxation ! 

That Congress should have such a conception is 
dumfounding. Why copper and why not iron, lead, zine 
and the rest? Why not coal and petroleum? Why not 
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wool, leather, wheat, corn and cotton? The one thing 
that badly stands out is the unfairness of this project. 
Here we have class legislation with a vengeance. Copper 
producers are right in standing aghast at the enormity 
of the idea. 

But this is not the worst of it. The proposed act reads, 
“Every person smelting copper ore, refining metallic cop- 
per or alloying copper shall pay . . . an excise tax 
. . « (on) the gross receipts . . . from the sale 
or disposition of refined copper or copper alloys and from 
the sale or disposition of crude or unrefined copper if 
sold or disposed of for any purpose except for refining 
or alloying.” 

We interpret this as meaning that the miner does not 
have to pay anything unless he smelts and refines. The 
smelter does not have to pay anything unless he sells 
his pig copper for casting purposes. The refiner has to 
pay (of course he will throw back upon the smelter) and 
the brass maker has to pay again for the refined copper 
that he uses. If the profit be less than 10 per cent., no- 
body has to pay. This lets out the careless, little fellow. 
Of course it is only the small class of big fellows at whom 
Congress in its present spirit is aiming. The thing is 
bungling and monstrous. 

Alas! Class legislation is the governing idea in the 
new revenue bill as a whole. The income tax is doubled 
in rate without there being any reduction in the exemp- 


tion limit. This tax is thus kept distinctly as a class 
tax. It falls upon a very small percentage of the popu- 


lation of the country and chiefly upon the people of 
@ few states. The proposed tax on copper is even more 
narrowly limited. There is talk among the producers 
of spreading it among consumers generally, but how is 
that going to be done when half of our copper production 
must be sold in foreign markets in competition with 
the copper of the rest of the world? 

We find no fault with the principle that taxes must 
he raised. We advocate military preparedness and that 
is going to cost money, which must be supplied by the 
people, but let them do it on a basis of equality. We 
do find fault with plans for unequal taxation, for class 
taxation, that are made the cloak for all kinds of govern- 
mental extravagance. We grumble about a tax on 
copper to provide money to build marble post offices in 
Yahoo and shack-towns and to dredge creeks in the 
prairies. We object. to the expenditure of public money 
to maintain and aggrandize the jobberies—the bureaus— 
in Washington that spend vast sums to prepare bulletins 
to print the mouthings of quasi statesmen. 

Now that Congress has learned how easy it is not 
only to spend other people’s money, but also to get it, 
how long is it going to be before the income tax is 
quintupled and a tax on copper is levied and quad- 
rupled? And what is going to be the economic result 
if the earnings of profitable industry be sucked away to 
be wasted ? 

This copper tax may not be felt so keenly when copper 
is above 20c. as it will at the normal of about 15c. and 
under. Consider a producer whose cost is 12c. and whose 
output is 67,000,000 Ib. at 15c. Gross output, $10,050,- 
000; net output, $2,010,000; excise tax, $191,500; rate, 
914 per cent. When the price for copper gets down to 
14c., the determination of the 10 per cent. profit under 
the clause that grants exemption will begin to be inter- 
esting. 
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Shop Equipment News 


Universal Machine for umn for different sizes of work. In this case a large, split 
Small Shop wood pulley is used directly on the cutter spindle, though 
in other cases an iron pulley is used. Power feed is avail- 


able from a train of gears attached to the spindle mechan- 
ism. The power feed is conveyed from the gears at the 
front by means of a belt to the drive at the rear. The use 
of this belt allows slippage in case anything catches, and 


The different set-ups here shown are all variations in 
the setting or attachments of the same type of machine. 
This machine was designed and built by the J. L. Kunz 
Machinery Co., Milwaukee, Wis., for use in smal] shops 
































FIG. 2. MACHINE WITH GEAR-CUTTING 


FIG. 1. UNIVERSAL MACHINE TOOL ADAPTED FOR SMALL 
ATTACHMENT 


SHOP APPLICATION 
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ANOTHER VIEW OF KEYSEATING MECHANISM 


FIG. 3. ‘THE KEYSEATING ATTACHMENT IN PLACE FIG. 4. 
SET UP ON UNIVERSAL TOOL 


ON UNIVERSAL MACHINE 


where the amount of one kind of work is not sufficient to prevents damaging the machine. Hand feed is available 
warrant the purchase of several single-purpose machines. from the handwheel at the back. The vertical feed has a 
In Fig. 1 the machine is shown set up as a miller, with movement of 2 in., both power and hand. In the set-up 


a dividing head on the table. It will be noted that the shown, a hand lever is connected to the slide so as to 
table is easily removable, for the use of special attache convert the machine into a quick-movement hand miller. 
ments, and it is also easily adjusted up or down the col- The entire top of the machine may be removed from the 





128 AMERICAN 


stand and used for emergency work in almost any posi- 
tion. A feature worth noting is that the feed driv is 
always in line with the cut, making it possible to take a 
heavier and steadier cut with this machine than usual 
with a machine anywhere near its weight. The machine 
on its base is 4 ft. 8 in. high, and weighs about 650 Ilb., 
though this weight varies considerably according to the 
attachments used. 

The machine set up as a gear cutter, or for other work 
of that kind, is shown in Fig. 2. The work shown on the 
arbor is a wood planer head, and the slots for the blades 
are being milled. The bracket holding the work arbor 
may be placed in six different positions, according to the 
holes in the holder that is placed under the upper part of 
the machine. These holes are so placed, that, with the 
vertical travel of the head, all center distances within the 
capacity of the machine are available. The arbor spindle 
extends entirely through one of these locating holes to the 
back of the machine, where a notched index plate is used 
to get the tooth spacing needed. 

The attachment used for cutting keyseats is shown in 
Fig. 3. The keyseating mechanism is carried on a heavy 
bar clamped underneath the head of the machine and sup- 
ported by a foot at the outer end. A V-groove runs the 
entire length under the head, and it is into this groove 
that the bar is clamped. This groove also makes it con- 
venient for clamping the machine head onto a shaft for 
cutting special kevways, or special milling work may be 
clamped in it if needed. A worm is placed on the cutter 
spindle, and this drives a spiral gear A. This spiral gear 
is also an adjustable crank disk, to which is attached the 
connecting-rod B, fastened to the tool slide. The gear 
to be keyseated is clamped at C and the tool carrier works 
through the hole in the hub. The cutting tool is fed by 
means of the handwheel J). Relief on the return stroke is 
obtained by means of the slide £. Another view of this 
attachment is shown in Fig. 4, and will give a clearer idea 
of some of the details. 


~8 


ae 


Automatic Duplex Slotter 


The duplex slotter shown is fully automatic, it only be- 
ing necessary to put in the piece, and the machine will 
do the work without further attention, and stop cutting 
when it is finished. Working from both sides at once, 
the time is cut in two, or two separate pieces are handled 
at one time automatically. 

The work table is moved back and forth at uniform 
speed by cam and adjustable lever, which can be con- 
veniently and quickly set to any length of stroke within 
the capacity of the machine. Cone pulley and change 
gears provide changes of speed to suit different conditions, 
short slots being reciprocated quickly and longer slots 
more slowly. The cam has a large size groove and hard- 
ened roller, and is driven by worm gear, and both cam and 
driving gears are well protected. 

The spindle heads are designed for high speed, and the 
spindles are tapered at both ends and run in solid bronze 
boxes, provided with adjustment for wear and taking 
thrust on hardened step. Taper gibs are provided for the 
headstocks and work slide. The heads are fed in to cut 
automatically and simultaneously by right- and left-hand 
quick pitch screw, controlled by a ratchet wheel. 

In milling a through slot, automatic provision is made 
to back away one head when the slot is almost through, 
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so that the other head can continue to advance and com- 
plete the slot, leaving no partition in the bottom, and 
requiring no special atten ‘ion. 

The feed by pawl and ratchet is adjustable, and can be 
set to automatically lift out and stop feeding when the 
required depth of cut is reached. Feeding takes place 
at each end of the stroke. 

Each head is independently adjustable along the bed to 
suit different lengths and conditions of cutters, position 

















AUTOMATIC DUPLEX SLOTTFR 

Capacity, milled slots from % to 4 in. long; 4 to 1% in. 
woke <aeee through work up to 4 in. in diameter or 2 in. on 
of the work on the table, ete. The headstocks are moved 
in and out simultaneously by handwheel and to any 
distance without interfering with the setting of the 
machine. 

Work can be set at any angle on the table to produce a 
taper end of slot. Two prong fish-tail cutters are used. 
Adjustable fixtures to hold round work ean be provided, 

Changes of speed for different sizes of cutters are 
provided by a friction cone pulley on the countershaft. 
The spindle pulleys are driven by drums on the counter- 
shaft. 

The machine is a recent product of the Garvin Machine 
Co., New York City. 

& 


Copper-Band Turning Machine 


In the illustration is shown the latest addition to the 
line of shell copper-band turning machines made by the 
Jenckes Machine Co., Ltd., Sherbrooke, Canada. 

This machine has been proportioned to make it adapted 
for turning and finishing the bands on 12-in. shells. 

The main spindle bearings are cast integral with the 
bed. The spindle is a heavy casting, finished by turning 
on the outside and boring the inside and finally finished 
on dead centers by grinding. The shell is held in this 
spindle by a collet-type chuck. This chuck is controlled 
by an air cylinder at the rear of the spindle and the jaws 
are positively closed or opened by means of a four-way 
valve. 

The drive of this machine is through a heavy backshaft 
and cut gearing. An air clutch pulley is provided on this 
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shaft. This ciutch ‘s of the taper type with cork inserts, 
and is controlled by means of an air cylinder and three- 
way valve located near the operator’s stand. Springs 
under compression release the clutch when the air is 
turned off. The tool arrangement for this work is mas- 
sive. The main slide casting is bolted to the base by 
means of six studs and is not adjustable. 

The rough shaping of the band is accomplished by 
means of two formed tools of high-speed steel. Each of 
the tools is held in dove-tailed fits in the steel tool block by 
two taper head bolts. Both tools are further supported 

















SHELL COPPER-BAND TURNING MACHINE 

Capacity, 12-in. shells; front spindle bearing, 16 in. in diam- 
eter, 14 in. long; ratio of back gearing, 4% to 1; drive pulley, 
2014 in. in diameter, 13 in. face 
by means of an adjustable jack so that the clamping effect 
of either tool helps to hold the other, and permits remoy- 
ing and replacing the tools with precision, after grinding. 
Each tool cuts approximately one-half of the band width. 
The tool block has a quick and convenient shift sidewise 
by means of a rack and pinion and is 
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end. The feed of this tool is through rack and pinion 
on the block and thence through worm and gear to the 
handwheel at the front of the machine at the operator’s 
right hand. 

The shell is located in the chuck by means of a swing 
stop attached to the cap above the spindle. This stop 
swings down and is locked in position by means of a 
toggle lever, and the shell pulled back until the band bears 
against the stop, after which the operator turns on the 
air to close chuck, swings the stop up out of the way, turns 
the air on the clutch pulley which starts the machine, and 
proceeds to feed in the roughing tools. 


od 


G3 


Cold-Metal Sawing Machine 


The illustration shows a cold-metal sawing machine 
marketed by the Vulcan Engineering Sales Co., Chicago, 
Ill. The saw arbor is of 60-point carbon hammered open- 
hearth steel, and has two driving gears formed integral 
with it. These gears are the same diameter and are situ- 
ated close together. Their teeth are staggered by the 
amount of half their pitch. These gears are driven by pin- 
The 
object of staggering the teeth of the gears and pinions is 
The saw arbor runs in hard bronze 


ions similarly formed on an intermediate shaft. 


to reduce chatter. 
bearings. 

The intermediate shaft 
The worm is of hardened steel and its thrust is 


is driven by worm and worm- 
wheel. 
taken by roller bearings. 
construction. The center is of steel while the rim is of 
Both the worm and wormwheel are incased and 


The worniwheel is of two-piece 


bronze. 
run in grease. 

The carriage has a full-length bearing on the shears 
and is provided with taper gibs to take up wear, and has 
hand-adjustment automatic stop and quick-power return. 

The feed is by a combination of a friction disk and 
gear train. The mechanjsm provides a range of feeds 
from ;>; to 24% in. per min. 

Two instantly available peripheral speeds of the saw 


are provided for. These are 30 and 50 ft. or 40 and 60 





located accurately by a single stop rod 
and Jock nuts. An accurate method 
of determining the depth of the cut is 
provided by means of a graduated dial 
and two adjustable pins, which can 
be screwed in or out, and which show 
flush with the face of the feedscrew 
housing when that tool has approached 
the depth of the cut. The exact depth 
is determined, however, by means of a 
pointer and the adjustable dial which 
makes it possible for the operator to 
hold the cut within close limits. The 














undercutting operation is by means 
of a separate tool and __ block 
mounted on the main or roughing tool 
block. This is in line with the undercut when the tool 
nearest the base of the shell has finished its cut, and has 
been slightly withdrawn. 

The band is finally finished by means of a shaving tool 
which is arranged to feed down an incline block at the 
rear of the shell. This block is slightly adjustable to or 
from the shell, and means are also provided to rotate this 
block slightly to vary the diameters of the band at either 


COLD-METAL SAWING MACHINE 


ft. per min. respectively, according to the special require- 
ments of the user. 

The lever controls for the feed, peripheral speed and 
the return of the saw are placed conveniently for the 
operator. All gears run in oil and internal bearings are 
piped from the exterior of the machine. An oil trough 
extends around the work table. A geared pump supplies 
the cutting lubricant. 
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Flexible-Shaft Electric Portable 
Tools 


The illustration shows some of the latest product of 
the Standard Electric Tool Co., Cincinnati, Ohio. The 
motors used are 4% hp., 220 volt, 50 cycle, 3 phase, and 
run at 950 r.p.m. The speed reduction is obtained 
through a gearbox on the lower end of the motor case, 











FLEXIBLE-SHAFT ELECTRIC TOOLS 


carrying gears of the ratio of 4 to 1, which gives a 
machine great power. The flexible shafts on these par- 
ticular machines are 6 ft. in length, but can be furnished 
any desired length. As the machines are used for both 
drilling and polishing, small arbors are furnished, shown 
in the two outside machines, which may be placed in the 
chucks to hold small polishing wheels. The machines 
weigh about 30 Ib. each. 
oe 
Oil-Circulating Pumps 

The form of lubricant pump shown is the latest product 
of C. F. Roper & Co., Hopedale, Mass., and is designed 
to be an improved type to that shown on page 611, Vol. 44. 




















ONE-WAY AND REVERSING OIL-CIRCULATING PUMPS 


Three sizes of each, capacities 8, 16 and 46 qt. per min. 
at 500 r.p.m. 


Vol. 45, No. 3 


This pump was designed to meet particularly the 
requirements of machine-tool application where the deliv- 
ery of the lubricant is varied to suit the work. Separate 
relief valves and the piping required for them are elim- 
inated and a plain suction and discharge pipe is all the 
piping required. There are no valves to adjust to vary the 
delivery. The cock on the delivery pipe is simply closed 
until the amount delivered is satisfactory. The pump 
automatically takes care of the surplus and keeps the 
delivery at a constant pressure. 

The pump is made in both the styles shown—one-way 
and reversing. 


William A. Warman 


William A. Warman, in charge of the design of special 
machinery and research work for the Keller Mechanical 
Engraving Co., Brooklyn, N. Y., for the past twelve years, 
died at Saranac, N. Y., on July 2, 1916, after a lingering 
illness. 

Constitutionally, Mr. Warman was of a type that belit- 
tled his own efforts and never assumed an aggressive 
attitude in regard to his own accomplishments ; for which 
reason, although well known in mechanical circles, par- 
ticularly the machine-building field, he had not become so 
conspicuous a figure as his mechanical ability and accom- 
plishments should have made him. 

Mr. Warman was born in Latrobe, Ohio, in 1861. It 
was thought that from his grandfather, who operated a 
foundry and machine shop in Latrobe, he had inherited 
his mechanical inclination, for early in life a natural bent 
toward mechanics took form. His first work as a young 
man was in the domain of:invention and for several years 
he spent most of his time and effort in the development 
of a variety of mechanical inventions which eventually 
reached the world as commercially practical devices. The 
inventive faculty remained as one of his chief characteris- 
ties throughout his mechanical career, for in later 
pursuits, although associated with manufacturing propo- 
sitions, he seemed to naturally turn toward those sides 
of his problem that possessed opportunity for original 
work. He had an utter disregard for precedent and was 
consequently an almost perpetual experimenter. 

Probably Mr. Warman’s strongest characteristic in the 
shop was mechanical resourcefulness. He had a peculiar 
faculty for overcoming mechanical difficulties and usually 
his methods were of a simple nature. Possessed of a 
searching mechanical mind, his realization of the difficul- 
ties involved in machine design and construction was a 
ready one and his practicability promptly suggested rem- 
edies that seldom failed to compietely meet the case. 

3efore he became interested in the mechanical engrav- 
ing development, he had been superintendent and designer 
for the Ritter Dental Manufacturing Co., Rochester, 
N. Y. Later on he became connected with the Dick Press 
Guard Manufacturing Co., which was reorganized at the 
time of his acquisition to manufacture press guards of 
Mr. Warman’s design. This connection goes back some 
twenty years, and if Mr. Warman was not the first to 
conceive of a practical press guard, he was generally 
credited as one of the pioneers in modern press-guard con- 
struction. Although not generally known, it is believed 
that Mr. Warman was the inventor of the hollow setscrew, 
in the manufacturing methods of which he was especially 
resourceful. 
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It is not surprising to find in the ingenious type of 
mechanic that Mr. Warman represented, the extensive use 
of the slide rule in the solution of all classes of mechanical 
problems, and Mr. Warman was no exception in this 
direction. In fact, the slide rule with him was a hobby, 
and he designed many original forms to meet special 
requirements. 

Through his experience as a designer of special ma- 
chinery, he soon came to have a high appreciation of tool- 
room and other precision work. He was one of the first to 
realize the full possibilities of the microscope in toolroom 
processes and designed an especially practical mounting 
for toolroom application. 

His mechanical engraving work antedated by a number 
of years his connection with the Keller Mechanical En- 
graving Co. For the manufacture of an engraving ma- 
chine of his own design, he organized the Warman Co., 
which was subsequently absorbed by the Keller company 
in 1905. 

In recent years Mr. Warman had given considerable 
study to gas-turbine and air-compressor work. In these 
fields, however, he had not fully completed his inventions 
and experiments. 





NEW PUBLICATIONS 











INVENTORS AND MONEY-MAKERS—By F. W. Taussig. 
One hundred and thirty-five 4%x7%-in. pages; indexed; 
cloth bound. The Macmillan Co., New York City. 


Price, $1. 

This is a readable, thought-stirring book, concerning which 
each one must form his own opinion. It contains the sub- 
stance of lectures delivered by the author at Brown Univer- 
sity, in connection with the celebration of the one hundred 
and fiftieth anniversary of the university's foundation. A 
part of the final paragraph sums up the author's conclusion. 
It is: “As regards the topics taken up in these lectures, we 
must be content to face and accept the complexity of human 
motivation, the interplay of conflicting instincts, a tantalizing 
uncertainty concerning the possibilities of modifying their 
relative strength. And yet we may cherish none the less a 
hope that in the future they may be made to work for human 
happiness more effectively than has been the case in the past.” 

Of the four chapters the first two deal with The Instinct of 
Contrivance; the third takes up The Psychology of Money- 
Making, and the last is entitled Altruism; the Instinct of De- 
votion. The author ably argues, with a wealth of supporting 
facts, that the propensity to contrive is a natural inherited 
instinct. He points out that this instinct is widespread in 
the animal world, the beaver and the bee being notable illus- 
trations. He then leads us to this conclusion: “And among 
the inherited instincts, in men as in animals, we have to deal 
with that of contrivance and construction.” 

From this starting point it is easy to pass to a considera- 
tion of the controlling propensities in the inventor, and after 
questioning the need of a patent system to compel men to dis- 
cover and contrive, he invites us to consider this opinion: 
“Men would invent anyhow; they obey the instinct and therein 
take joy.” 

Space forbids the reviewer to quotations in 
support of the compelling instinct to the 
author discerns as a moving force in the lives of many great 
inventors from whose achievement he draws illustrations. 

Some 70 pages of the book are devoted to this discussion, 
leading to the concluding paragraph of the second chapter— 
Comments on Wage Systems and Scientific Management. 
After expressing his belief that the familiar schemes for re- 
modeling the wage system promise little relief from our diffi- 
culties, he speaks favorably of scientific management, say- 
ing: “On the other hand, there seem to be considerable possi- 
bilities in what is called scientific management. But the 
management must be not only scientific, but human.” 

The last two chapters discuss money-making and altruism 
as instincts or motives that complicate the following out of 
the instinct of contrivance and production. Concerning altru- 
ism, the author asks this question: “We come thus to the last 
named among the instinctive tendencies, that of devotion, 


make more 
contrivance that 


or—since we have in mind the community as a whole—public 
spirit. 


How far is it also to be enlisted in the struggle?” 
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ELEMENTARY MECHANICAL DRAWING—By Charles Wil- 
liam Weick. Two hundred and fifty 6x8-in. pages; 154 illus- 
trations; indexed; cloth bound. McGraw-Hill Book Co., 
New York City. Price, $1.75. 

Reviewed by A. L. Ormay* 

The book is of an elementary nature, designed as a text- 
book for classroom use in vocational and trade schools. In 
entering an already overcrowded field it is assumed that the 
author has found, as the result of his experience in teaching 
the subject, certain features lacking in previous works when 
the main thought is for student requirements. 

Although the book is calculated to cover the art of me- 
chanical drawing from both the theoretical and practical 
sides, there are numerous indications that the practical con- 
siderations have suffered through a concentrated effort to 
keep the book within the scope of elementary students. For 
instance, the first two chapters, covering Instruments and 
Materials and The Use of Instruments, describe in minute detail, 
through 35 pages, the various operations in mechanical draw- 
ing, whereas Chapter V, on Drawing-Room Practice and Con- 
ventions, is rather incomplete and is poorly illustrated 
through overshaded surface-shaded examples. 

Similarly the chapter on Projections appears incomplete. 
To this subject, the most important from the practical point 
of view, only 17 pages are devoted, and here again the exam- 
ples given to elucidate the principles of the various projec- 
tions suffer in clearness through overshading. In itself 
this chapter appears decidedly insufficient, but it is possible 
that the author had in mind compensation for this brevity in 
the following chapter on Mechanical-Drawing Practice, in 
which some 70 pages are devoted to examples of projections 
of lines, planes and solids, with a few working-drawing sub- 


jects. On the latter point a conspicuous omission is an exam- 
ple covering the development of intersecting surfaces—an 
absolutely essential consideration in working drawings. 


On the whole, however, the chapter on practice is one from 
which the student will derive much value. It is divided into 
the following five sections: Instrument Exercises, Projections 
of Straight Lines, Projections of Plane Figures, Projections 
of Solids, Working Drawings. Practical considerations should 
Suggest a change in the order of the sections, so that the first 
one on Instrument Exercises would become the last, following 
that on Working Drawings. 

Other chapters of the book, dealing with the Method of 
Procedure in Drawing, Lettering, Geometrical Problems, Men- 


suration and the Reproduction of Drawings, are comprehen- 


sive. In the chapter devoted to geometrical problems the 
treatment is justifiably elaborated, and likewise the import- 
ance of the chapter on mensuration is emphasized on the 
basis that in the development of working drawings drafts- 
men are continually required to calculate areas, circumfer- 
ences, etc. 

Although the reviewer considers the deficiencies pointed 


out herewith of importance, a broad viewpoint suggests that 
the book as a whole will fill a valuable place. For the most 
part the fundamentals are well covered, and the multitude 
of examples show careful consideration in the selection. 

In reverting to the chapter on Mechanical-Drawing Prac- 
tice—a chapter splendidly conceived and carried out for the 
student purposes intended—the method of dividing the prob- 
lems into two sections, one dealing with wood construction 
and the other with metal work, is to be commended. 

AND ITS HEAT-TREATMENT—By Denison K. Bul- 


Four hundred and thirty-one 5%x9-in. pages; 223 
i John Wiley & Sons, 


STEEL 
lens. 
illustrations; indexed; cloth bound. 
Inc., New York City. Price, $3.75. 

Reviewed by H. Diederichst 

This book is another addition to the rapidly growing liter- 
ature on the heat-treatment of steel. It shows throughout 
the earmarks of having been written by an authority trained 
in both theory and practice, and will therefore, in the review- 
er’s opinion take a high place in this special field. 

The book is divided into 18 chapters, of which the first, 
on the Testing of Steel, gives little more than definitions of 
terms. The second chapter, on the Structure of Steel, logi- 
cally precedes the discussions on Annealing, Hardening, Tem- 
the three chapters following and 

pages a generally satisfactory 
treatment on the inter-relation of the various constituents 
and the effects of temperature changes. Based upon this 
theoretical discussion, the chapters on Annealing, Hardening, 

Tempering and Toughening show concisely the why and 

wherefore of the various heat-treatments under these heads. 

The chapters on Hardening and Tempering also discuss 

briefly the methods and media used in quenching the 

precautions required to prevent warping and cracking. 


pering and Toughening in 


gives in approximately 20 


and 


*Chief Draftsman, Hill Publishing Co. 
+Professor, experimental engineering, Sibley College, Cor- 
nell University. 
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Chapters 6 and 7 treat fully of Case Carbonizing and Case 
Hardening. It is quite common in practice to designate these 
two operations collectively as case hardening. This is prob- 
ably a relic of the older days when the need for a careful 
and separate heat-treatment after the carbon addition to 
form the case was not so clearly realized. The two steps of 
the process are quite distinct, and the practice of using the 
two terms can only be commended. 

Having covered the various heat-treatments and their 
results upon the physical properties of the steels, the author 
now proceeds to discuss means of generating and applying 
the required degree of heat. Chapter 8 deals with Heat 
Generation. This is only a general discussion of comparative 
fuel costs, etc., and strikes the reviewer as being the least 
satisfactory chapter in the book. The following chapter, on 
Heat Application, is much better, showing a great variety of 
furnace constructions in the shape of conventional sketches 
and giving the good and bad points of each. 

Chapters 10 to 15 treat in turn of the physical properties 
of straight carbon, nickel, chrome, chrome-nickel, vanadium, 
chrome-vanadium, manganese, silicon and other alloy steels 
as affected by composition and heat-treatment. Taken to- 
gether, these chapters form a valuable and complete collection 
of a large mass of information on these now so important 
topics. The chapter on nickel steels covers approximately 40 
pages, that on the chrome and the chrome-nickel steels about 
the same space This does not mean that the author has 
followed the general craze which assumes that the alloy 
steels are a general cure-all. On the contrary, he does not 
slight the straight C steels; neither does he hold up one type 
of alloy steel as being the thing. He is particularly careful 
to take no decided stand in the nickel-chrome vs. 
chrome-vanadium steels and points out the limitations of the 
various alloy steels. The stand taken can only be com- 
mended. 

The reviewer feels that the alloy-steel business has been 
overdone and that in many cases a good straight C steel of 
proper composition and with proper heat-treatment would fill 
the bill as well if not better. It is of course true that some 
failures of alloy steel in practice cannot be laid to wrong 
composition. But it is a fact that the proper handling of such 


case of 


steels in casting, forging and heat-treatment is a more 
delicate operation than with straight C steels. When it is 


considered that the conditions in many forge shops are any- 
thing but scientific (see pages 405 to 407 of the book under 
review), both in regard to temperature control and manner 
of forging, it is perhaps not surprising that failures should 
occur. The conclusion to be drawn from this, however, 
should be to go a little slow in the general specification of 
high-priced alloy steels for every conceivable purpose. 
Chapter 16 treats specifically of tool steels and their heat- 
treatment. It gives a complete table of tempers for various 
purposes, discusses the relation between temper colors and 
hardness and ends up by giving specific directions for treat- 
ing chisels, dies, drills, milling cutters, reamers, etce., ete. 
Chapter 17, on Miscellaneous Treatment, is virtually a 


continuation of Chapter 16, discussing the proper treatment 
for gears, springs, oil-well bits, safe and vault steel, steel 
castings and steel wire. The chapter closes with a few 


remarks on present forging practice which are to the point. 

The book ends with a chapter on Pyrometers and Critical 
Range Determinations. The extreme importance of the 
pyrometer is set forth, and the various types are described. 
Then follows a discussion on calibration and standardization 
of pyrometer equipment and the methods of finding the 
decalescent and recalescent points. 

The figures throughout the book are generally good, and 
this is particularly true of the microphotographs. The entire 
book, with the possible exception of the chapter on Heat 
Generation, gives the impression of being a careful work. 
There may be several statements, particularly in connection 
with the theory of steel structure, to which exception might 
be made. But these things are of minor importance in view 
of the general excellence and are no doubt due to the fact 
that there are several schools of metallographists not in 
entire accord on the theory as a whole. 


#8 


Increasing Base Diameters of 
Shells--Correction 


In the article published on page 36, under the above title, 
it was erroneously mentioned that a pneumatic hammer was 
mounted in a special carriage of the lathe, whereas it was an 
electric hammer. 

In the instance covered the electric hammer shown was 


the product of the Electro-Magnetic Tool Co., Chicago, Ill., to 
whom we are indebted for calling attention to the error. 
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Wagner Electric Manufacturing Co., St. Louis, Mo., an- 
nounces the removal of its Detroit office to 1291 Woodward 
Ave., to continue in charge of Dean Emerson. 


Crescent Co., 125 State St., Meriden, Conn., has equipped a 
plant at the above address and is making and marketing a 
line of hacksaw blades and frames. L. E. Jennings is general 
manager. 


_ H. P. Mueller, brass founder, St. Louis, Mo., has enlarged 
his foundry to make provision for the manufacture of Mc- 
Adamite metal castings for submarine-boat covers, pump pis- 
tons and aéroplane parts. 





PERSONALS 











L. W. Adams, for some time superintendent of the rolling 
mills of the Lehigh plant of the Bethlehem Steel Co., has been 
made superintendent of the Soucon plant, succeeding R. F. 
Randolph, resigned. 


J. A. Eden, Jr., for several years associated with the Baush 
Machine Tool Co., Springfield, Mass., has resigned. Mr. Eden 
was previously associated with United Engineering and Foun- 
dry and the E. W. Bliss companies. 


James H. Zeller, until recently production engineer with 
the American Bronze Co., Berwyn, Penn., has become asso- 
ciated with the Penn Barrel Co., Philadelphia, Penn., where he 
will act as assistant superintendent. 


E. A. Moore, formerly superintendent of the Fairbanks- 
Morse Mfg. Co., Beloit, Wis., and previously with the Bullard 
Machine Tool Co., has become works manage of the Union 
Switch and Signal Co., Swissvale, Penn. 


Henry M. Sonnenthal and Frederick M. Sonnenthal, di- 
rectors of the Selson Engineering Co., Ltd., London, England, 
with an American branch at 78 Broad St., New York City, in 
charge of Henry M. Sonnenthal, have changed their surnames 
to Selson. 


H. E. Streeter, until recently works manager of the Pre- 
cision Tool and Machine Co., Montreal, Canada, and previously 
Canadian representative of the Heald Machine Co., has joined 
the sales organization of the Gronkvist Drill Chuck Co., Jersey 
City, soon to be known as the Swedish Gage Co. 





FORTHCOMING MEETINGS 





A a 





American Foundrymen’s Association and American Insti- 
tute of Metals. Annual meeting, September 11-16, Cleveland, 


Ohio. A. O. Backert, secretary, American Foundrymen’s As- 
sociation, Cleveland, Ohio. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
39th St., New York City. 

Boston Branch National Metal Trades Association. Monthly 


meeting on first Wednesday of each month, Young’s Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. 


New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
a Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thursday. O. L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill. 


Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
—. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn, 


Technical League of America. Regular meeting second 


Friday of each month. Oscar 8S. Teale, secretary, 35 Broadway, 
New York, N. Y. 
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Prices-- 





IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points and dates 
indicated : 


July 14, One Month One 





1916 Ago Year Ago 
No. 2 Southern Foundry, Birmingham..... $14.00 $14.50 $9.75 
No. 2X Northern Foundry, New York..... 19.75 19.75 14.25 
No. 2 Northern Foundry, Chicago.......... 19.00 19.00 13 00 
“a ae ore 21.95 21.95 14.95 
i SD ia oe bwk eo wiek esis aw eon 18.95 18.95 13 90 
Be Ss, SR bc acd ocwcneedeuaes 19.75 20.00 14.25 
Fe re an ee 18.25 18.00 12.75 
Ne. 3 Gewlerm, Cimotmmatl... ..cccccecsess 16.90 17.40 12.65 
Basic, Eastern Pennsylvania.............. 19.00 19.75 14.00 
Se TA, Tes cc ccnecesesccecesex 18.70 18.70 13.45 


Steel Shapes—The following base prices in cents per pound are for angles 
3 in. by % in. and larger, tees 3 in. and larger and plates 4 in. and 


heavier, from jobbers’ warehouse at the places named 


———— New York———— 
July 14, One One Year Cleve- Chi- 
1916 Month Ago Ago land cago 
Steel angles, base............ d 3.50 1.85 3.10 
Se We Mveweasecuccence 355 1.90 3.10 
Machinery steel (bessemer)... 3.50 1.80 3.10 
4.00 3.50 





PED 6600606 ves ecesesneaess 


Steel Sheets—The following are the prices in cents per pound from 
jobbers’ warehouse at the places named: 









— - New York—————— 
July 14, One One Year Cleve- Chi- 
1916 Month Ago Ago land cago 
Me. BB Wiiiscccssncdcccences 3.65 3.65 2.60 3.20 3.20 
ee (ie Bi sctenssteeees ane 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black......... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black......... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed......... 4.45 4.45 2.35 3.70 3 60 
No. 14 blue annealed......... 4.35 4.35 2.25 3.60 3.50 
No. 12 blue annealed......... 4.30 4.30 2.20 3.55 3.45 
No. 10 blue annealed......... 4.25 4.25 aie 3.50 3.40 
TO. BS BMGs cco ccccccce 5.40 5.65 6.00 5.20 5.10 
me. Be Bi ncececcnses 5.10 5.35 5.70 4.90 1.80 
No. 24 galvanized. .......seee 4.95 5.20 5.50 4.75 4.65 


Standard Pipe—The following table shows the comparison in discounts, 
together with the net prices in certts per foot: 


-——— Black — ——Galvanized—— 
July 14, One July 14, One 

1916 Year Ago 1916 Year Ago 

% to 2 in. steel butt welded.... 70% 79% DLS % D7 Me % 
2% to 6 in. steel lap welded.... 68% 78% 4816 % 5H he 








Diameter, In. 
OY Sictueneesaeesbcabaeens tees 3.45 } 5.69 
D. sseeuusabevsn ciebsteecekens 5.10 ) 8.42 
Dr cveeve ene vee shese ceernaeces 6.90 83 11.39 
DER seuebes600 00s 6G0086008 00008 8.25 8 13.61 
— ee ee ere eee 1110 7.77 18.32 
ib pcnnnke ee tead tee h ane wae eae 18.72 12.87 30.13 
3 ; 16.83 39.40 
} 23.98 56.14 
5 32.56 76 22 
S. ekSauaeenanevavesteeavesane 61.44 42.24 98.88 
From New York steck the following discounts hold: 
-——New York—— -——Cleveland— 
Black Galvanized Black Galvanized 
3% to 6 in. steel lap welded...... 61% 36% 64% 44% 
% to 3 in. steel butt welded....... 64% 412% 66% 16% 


Malleable fittings, Class B and C, from New York stock sell at 30 and 
5% from list price. Cast iron, standard sizes, 55° 


Prices are as follows in cents per pound at the places named: 






Bar Iron 
July 14,1916 Three Months Ago 
PE, GUE sé cccnedcrsacctcctecssenedss 2.50 2.50 
Warehouse, New YTorli......cccccccccecsss 3.25 3.15 
Warehouse, Cleveland ........ccccsccscces 3.25 3.25 
Warehowne, CHICRRd .ccccccccccccesceecs 3.10 3.10 


Swedish (Norway) fron—This material per 140 Ib. sells as follows f.o b 


Places named: 


— New York————, 
Today One Year Ago 
$6.00 $3.75@4.00 Cleveland...... $6.50 Chicago...... $5.25 


In coils an advance of 50c. is usually charged 


warehouse to constmers requiring 


Cold Drawa Steel Shafting—From 
fuir-size lots, the following quotations hold: 
July 14,1916 Three Months Ago 
20% above list 15% above list 
20% above list 20% above list 
16% above list List pniee 


New York 
Cleveland 
Chicage 
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Discounts from list price in New York are as follows 


extra, 60°; special, 55%. 


Drill Rod 
Standard, 65% ; 

High Speed Tool Steel containing from 1) to 18% tungsten sells as 
follows per pound in New York 


Billets $2.25 MUR cccabesuscecececusesses $5.0 


METALS 


Miscellaneous Metals—-The present quotations in cents per pound, with 
a comparison of practically a month and year ago, are as follows 


New York 


July 14, One One Year 

1916 Month Ago Ago 
Copper, electrolytic (carload lots)....... 27.00 28.50 20.00 
De -kindunéne wa beabeass eakeweue sae: 12.00 37.50 
OS i os cake tied ta he 6.50 7.00 5.75 
PE BdSGi¢dNeesb OW E0N akuannees 9.00 13.12% 22.00 

ST. LOUIS 

shane sieewkaae ee ee ee 6.37% 6.85 
DE atciacaewes 8.50 13.00 


At the places named, the following prices in cents per pound prevail 





-- New York ~ 
Tuly 14, One One Year Cleve Chi 
1916 Month Ago Ago land cago 
Copper sheets, base.......... 37.50 37.50 5.00 37.50 37.50 
Copper wire (carload lots)... 37.50 37.50 28.25 33.00 00 
Og eer $4.50 44.50 5.50 38.00 10.00 
Brass pipe, base............. 16.50 16.50 9 00 $5.00 15.00 
Dn GORE ccocccnccececces 44.50 $4.50 26.25 12.00 38.00 
Solder % and % (case lots)... 24.12% 27.37% 27.50 27.00 25.50 


Old Metals—The following are the dealers’ purchasing prices in cents 
per pound: 


-——New York —— Cleveland ——, 
July 14, One Year July 14, Three 

1916 Ago 1916 Months Ago 
Copper, heavy and crucible...... 20.50 16.50 19.00 22.00 
Copper, heavy and wire......... 19.50 16.25 18.50 21.00 
Copper, light and bottoms....... 16.00 14.00 16.00 19.00 
a eee an are 5.00 4.00 5.25 6.75 
DOO. GOR scaacccete 4.50 3.75 1.00 5.50 
OO a ee 11.25 11.00 12.00 18.00 
Brass, light ...... (obndeuaeens 9.25 10.00 9.00 12.00 
No. 1 yellow rod brass turnings.. 12.75 11.00 12 00 16.25 
D. -ciacsaecdtoswedesenteavanes 7.00 13.00 6.00 14.50 


Monel Metal—The following are the prices in cents per pound for mill 


lengths 8 ft. and over 
Less Than 


10,000 Lb 6,000 Lb 2,000 Lb 500 Lb 500 Lb 
of a Size of a Size of a Size of a Size of a Size 


Size, In. and Over and Over and Over andOver = and Over 
Rounds—Squares 
to Men eee ake 35.50 56.00 36.50 37.00 88.00 
% to ag ee 35.75 36.25 36.75 7.39 
% to 1%. 00 50 36.00 36.50 7.0 
1}; to 2%. 35.75 36.25 36.75 37.25 33.35 
Rounds 
3 to 26.50 7.00 37.50 38.00 39.00 
Squares 
cs Ree a 6.50 37.00 7.50 88.00 So.00 
Rounds 
3% to 318. 6.25 6 75 7.25 7.75 38.75 
Squares 
3y to Sif.... 36.25 36.74 37.25 7.75 38.75 
Rounds Squares 
1 to 41%... . 37.00 7.50 38.00 88.50 39.50 
> to 6 lake . 38.00 38.50 39.00 39.50 10.50 
.. tuaveaeaa ae . 38.50 9 00 39.50 10.00 41.00 
DE. shaven abeannn . 36.50 37.00 37.50 38.00 39.00 
Flats not rolled wider than 6 in. or less than % in. thick 


over corresponding size of round rods 


Hexagon bars 2c. per Ib 
add lc. per Ib 


For cutting to any specified length not shorter than 1 ft 
The scrap allowamre is 18c. per Ib. delivered at works 


Babbitt Metai—Quotations are as follows in cents per pound from 
warehouse at the places named 
New York Cleveland Chicago 
i Se. scehb es eveseaeh cheba een me 55.00 16.50 55.00 
COU nc bse cha ccacceresveeecess 25.00 17.50 21.00 
Zine Sheets—The following prices in cents per pound prevail: 
Cones BS CO. Ge 6 0c6nescevcscaesctasdscaccavadéecées : i5.00 
In Casks - Broken Lots ~ 
July 14, Three July 4, Three 
1916 Months Ago 1916 Montiss Ago 
New York 18.00 26 00 19.00 26.50 
Cleveland ..... 22.50 26.00 23.00 26.50 
Chicago ...... 20.50 26.450 21.00 27.00... 


Copper Bars from warehouse sell as follows in cents per pound 
July 14, 1916 Three Months Age 


Mew WOE cevccccccccccscssvcevecessesess $1.00 41.40 
CROVOEAME ccccccccecveccccesesvceseceecese 40.25 31.50 
CHICATO ccccccvecsccccssccscescsccccesese 40.50 37.25 
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Antimony—Chinese and Japanese brands are quoted in cents per pound 


for spot delivery, duty paid 
July 14,1916 Three Months Ago 


i Wad ne i eed eeede see eee ane’ 14.00 43.00 
DE Kaatnetuniedind een ensenete cannes 19.00 50.00 
EE caeenechwdew censdeceseeeeeseneue 20.25 45.00 


Copper Sheets—In New York, from warehouse, hot rolled 16 oz. (large 
lots) base per lb. is 37.50c.; cold rolled 14 oz. and heavier, add lc.; pol- 
ished takes lc. per sq.ft. extra for 20-in. widths and under; over 20 in, 2c. 


SHOP SUPPLIES 
Nuts—From warehouse at the places named, on fair-sized orders, the 
following amount is deducted from list: 


r— New York — -—Cleveland—, r— Chicago — 


Three Three Three 
July 14, Months July 14, Months July 14, Months 

1916 Ago 1916 Ago 1916 Ago 
Hot pressed square.... $2.00 $2. = $2.75 $3.50 $3.25 $3.70 
Hot pressed hexagon... 2.00 2 2.75 3.75 3.25 3.80 
Cold punched square... 1.50 2. 50 2.50 3.00 3.00 3.25 
Cold punched hexagon... 2.00 3.00 3.00 3.75 3.50 4.00 


at the following discounts from list price: 
July 14,1916 Three Months Ago 


Semifinished nuts sell 


PE Mn cist eGmeaneneeabkiawen een eseeee 5O—10% 65% 
DE. Sanu cuctdadtebaneedneeeeneewess 60% 70—10% 
CRESS ccccvescvcserceseseceecsescesene 65% 70% 


warehouses at the places named the following 
are in effect: 


Carriage Bolts—From 
discounts from list price 


New York Cleveland Chicago 
Te WD Wii k5ctadnderesssnewesscaccas 45—5% 50—10—5% 60—5% 
FATeer ORE WEB ccccccecccescscess. BG 40—15% 50% 


At this rate the net prices are as follows: 
r—New York——, -———Cleveland——, -———Chicago——_, 
%, 


Length, In. % 4% %4 % 1% % 4 ly 





OR oe OOSR ace ces SR $0.38 ae 
- waaenwee 58 ae . ee 42 “san 
. saisiaiatacesate .63 $2. 12 5.5% 51 $1.39 $3.63 46 $1. 63 $4.25 
mB  weevsenee .68 2.30 B.S. 1.51 3.85 .50 1.77 4.50 
ee 73 2.48 60 1.64 4.06 54 1.91 4.75 

Machine Bolts—From warehouses at the places named the following 
discounts hold: 

New York Cleveland Chicago 

SS Dy 6 Wt. ORE GO. cccccscccssces 50% 60 and 5% 60 and 10% 
Larger and longer up to 1 in. by 30 in. 40% 50 and 5% 50 and 10% 


At this rate the net prices per 100 follow: 


r——New York-—, -——Cleveland——, -———Chicago———, 
i, , , 5 


Length, In. % % 1 % ly 1 % 54 
peaneey - $0.83 $2.32 $9.60 $0.68 $1. 54 $6.08 $0.64 $1.74 $7.20 
Oe iveceen ‘ 89 2.84 10.14 a; | 1.57 6.42 .67 1.85 7.60 
i idiomas 97 2.63 10.68 74 #167 6.76 ae | 64 8.00 
Sk -scoseaae 1.01 2.97 11.22 78 1.86 7.48 73 862.08 = 8.40 


Wrought Washers—From warehouses at the places named the following 


amount is deducted from list price: 





New York. ......-. $4.00 Cleveland........ $5.75 2 eer $6.00 
At this rate the net price per 100 Ib. follows: 

Size of Bo!t New York Cleveland Chicago 
Berk dpeeeneohs Conver eenedae sean $10.00 $8.25 $8.00 
Th eedondeseeddbe eevee ccesseceuneeiesd 8.20 6. 45 a 6.20 
Me: chlaasdalck Semis te te dd alae eee eee aaa 7.40 5.40 
a: Gtaurirndmeadk aan earth wae ee ee eke 6.50 4.50 
a G6¢nbn6U SAN Seed DENSE CaaS EERO OWS 5.80 3.80 
Th eeéeeee6beba bed qnadacaeeeweneeses 5.40 3 40 
i Cereneeveennwe te sen @Oeeeege nee sees 5.30 3.30 
Th S66 Can6 eek Keke Cece taws bated caeswnn 5.10 3.10 
RR Oe er re et 5.00 3.00 
= ere er rrr er ror 5.20 3.20 
3 re rr re rrr ee er 5.20 3.20 
hs, Ee Bs We h000K000e 640666080000 550 3.50 
Bis BE Ahaha sedate etns ca ctcesavsacace 6.50 4.50 

For cast-iron washers the base price per 100 lb. is as follows: 
Mow Yoe®..<sc< $2.50 Cleveland........ $2.00 Chicago........ $6.00 


Rivets—The following quotations are allowed for fair-sized orders from 


warehouse : 
New York Cleveland Chicago 


ee Se ee OU, ce waweeeeenees 45% 45—10% 50% 

BE «skneedeeeced ceceuceénesosees 45% 45—10% 50% 
Button heads, %, %, 1 in. diameter by 2 in, to 5 in. sell as follows 

per 100 Ib: 

Mow Werlis cccses $5.25 Cleveland....... $4.05 Chicago........ $3.50 
Coneheads, same sizes: 

New York....... $5.35 Cleveland....... $4.15  Chicago........ $3.60 


For the following sizes, the extras over the above prices in cents per 


100 lb. are as follows: 

1% to 1% in. long, all diam- 1 in. long and shorter....... $0.50 
CLCTS wees cecccceeccecens 025 Longer than 5 in............ 25 

SE im, Gameter. cc cccccccccce 5 Less than kegs..........ce00-% .50 

oh ah, SN ccs ewscdanedy 50 Countersunk heads ......... 50 


Pittsburgh sell at $2.50@2.60; galvanized 1 in. 
These prices are to regular 
From warehouse, 


Nails—Wire nails f.o.b. 
and longer, $4.50@4 60, and shorter, $5@5.10. 
customers and delivery is made at the mill’s convenience. 
wire and cut nails sell as follows: 


—Wire———‘Y ———Cut—__—_—_ 
July 14, Three July 14, Three 

1916 Months Ago 1916 Months Ago 
+ aa $3.15 $2.90 $3.15 $2.90 
DEE: Sisktaeeeeeewnwas 3.05 2.95 2.95 2.85 
ED sccancennicdusansaks 2.85 2 .70 2.85 2.70 
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Copper Rivets and Burs sell at the following rate from warehouse: 





— Rivets —, Burs 
Three Three 
July 14, 1916 Months Ago July 14, 1916 Months Ago 
Cleveland List price List price List price List price 
Chicago. . List price List price List price List price 


New York 10-24%%from list 20% thems list 10-2%% from list 10% above list 


MISCELLANEOUS 


Welding Material (Swedish)—Prices are as follows in cents per pound 
f.o.b. New York: 


Welding Wire Cast-Iron Welding Rods 


SS, 8 ere |) BW fs SOO 22.00 
No. 8, OE Bk Biv sccannce 11.00  % by 12 in. long............. 26.00 
hk citipitetaie’tiwhkiee aaa. " Bak 5 OO Oe 20.00 
ee ee Tee Te BP SE OR. Be ce ssccccvscs 20.00 
Se Ff OS eee 15.00 
A Ue 2660 806464004e40un00R0 16.56 Vanadium Wire in Coils or Sticks 
Se DO seteatatesadennveaeen - 17.50 , 15.50 
16 ee ee ee Oe 
Special Welding Wire I a ae 15 00 
it a stunibedseekedeceacaane 33.06 ESS ae Tae ee ne eer 14.00 
OM “a caauaceaacmundob wate eaiee SE sci uchginwh hed ehenenhwne 12.00 
Mm exacsdoce a6 cone nounees SE.CO Fe ORE UATHNE. 2c cccccsccccccs 11.00 


Seamless Drawn Tubing—The base price per pound from warehouse is 


as follows: 











New York Cleveland Chicago 
Dl tatcnnkwatndnaseseawiea ween wane 43.50 46.00 42.00 
Cs caceeen<ceeses i wae ee ased euewee 48.00 48.00 43. 00 
For immediate stock shipment the following quotations hold: 

—_— Copper—— fo Brass ~ 

-—New York—, -—New York—, 
Diameter, July 14, One Cleve- Chi- July 14, One  Cleve- Chi- 
In. 1916 Year Ago land cago 1916 Year Ago land cago 
% to 2% 5150 35.50 48.00 43.00 46.60 32.50 46.00 42.00 
D., wauaewes 51.50 35.50 48.00 43.00 46.60 32.50 46.00 42.00 
. eae 52.50 36.50 48.00 44.00 47.50 33.50 46.60 43.00 
4 53.5 37.50 51.00 45.00 50.50 34.50 49.00 44.00 
4. 5.5 39.50 51.00 47.00 50.50 36.50 49.00 46.00 
5 75 41.50 53.00 49.00 52.50 38.50 51.00 48.00 
6 5 42.50 55.00 50.00 53.50 39.50 53.00 49.00 
7 bi 44.50 55.00 52.00 55.50 41.50 5300 51.00 
S “scenecasen 62.50 46.50 59.00 54.00 57.50 43.60 57.00 53.00 


Tin Plates—The following prices are in effect from warehouses at the 
places named: 


-— New York —~ -—Cleveland—, -— Chicago —~ 





Three Three Three 
July 14, Months July 14, Months July 14, Months 
1916 Ago 1916 Ago 1916 Ago 
Coke tin plate, 14x20: 
S00 Oe. . siaediucanades $6.50 $5.00 $6.00 $5.00 $6.00 $5.00 
eS eee 6.65 5.15 6.15 5.15 615 5.15 
Terne plate, 20x28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 7 - 50 $9.50 $9 35 $9.10 $8.90 $8.50 
 & 214 8... 10.80 8.90 9.60 9.35 9.25 9.10 
i ae 270 8... 12.80 11.80 11.85 11.60 1150 11.15 
218 13... 12.50 12.00 10.75 10.25 10.75 11.25 
 & 221 15... 13.50 13 00 10.75 10.50 11.60 11.50 
©. 226 20... 14.50 13.50 5 12.50 12.50 12.20 
oh | 231 25... 14.75 14.25 13.50 13 75 13.50 
<< 236 30... 16.50 15.50 a 14.50 14.75 14.50 
EB & 241 35... 18.00 17 00 16.00 15.75 15.85 16.00 
. < 246 40... 20.00 19.00 17.00 16.75 17.10 16.75 


Coke—The following are prices per net ton at ovens, Connellsville, and 
cover the past four weeks: 


June 24 July 1 July 8 July 15 
Prompt furnace ....... $2 40@2.50 $2.40@2.50 $2.40@2.50 $2.40@2.50 
Prompt foundry ....... 3.25@3.50 3.25@3.50 3.25@3.50 3.25@3.50 


Cotton Waste—The following prices are in cents per pound: 


New York Cleveland Chicago 
MEE itenuncktenndiekwk eed 10.00@12.00 11.00@14.00 10.50@13.00 
ce ee ee 7.00@ 9.60 7.50@11.00 7.50@10.00 
Sal Soda sells as follows per 100 Ib.: 
i MM anarde <aeaneeeanand 63.05 Cleveland 2... cccces ahaa $2.25 
PEER ic. <dasecaeneens BAD GREED ceccscecccvcccncecoss 1.90 
Roll sulphur in 360-lb. bbl. sells as follows per 100 Ib : 
Tt De aknces $2.75 CRevetans...cccece 2.75 a $2.75 


Wiping Cloths—In Cleveland the jobbers’ price per 1,000 is as follows: 
13%4x13% $29.50 134x20% $35.00 


Fire Clay—iIn Cleveland it is $3.25 per ton for carload lots. In Chicago 


it is 50c. per bag of 100 Ib. 
Linseed Oil—These prices are per gallon: 


-— New York — -—Cleveland—, c— Chicago — 


Three Three Three 

July 14, Months July 14, Months July 14, Months 

1916 Ago 1916 Ago 1916 Ago 

Raw in barrels........ $0.71 $0.81 $0.73 $0.80 $0.67 $0.83 
ae, GOS Vccccuceaus 81 91 83 90 77 91 


White and Red Lead, in cents per pound, sell as follows: 


—  ~ Red- —~ -— White — 


Dry In Oil Dry and In Oil 
rn ee (wtkeweaenee 10.50 11.00 10.50 
asa — — Bs cwcanceenes eeeeceece 10.75 11.25 10.75 
BoE. BOE ccccceccccccecesececssee 11 00 11.50 11.00 
Be OO ST GOB cosccccccccccccossoese EBD 12.50 12.50 
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New and Enlarged Shops 





If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section. If you cannot find just what you want, send us particulars, and we will be 
glad to publish it free of cost, thus putting you in touch with 


Metal Working 


NEW ENGLAND STATES 


Maine, Ft. Kent—Hetherington & Mallett is 
having plans prepared for a public garage. Esti- 
mated cost, $15,000. 

Vt., Rutland—Patch Manufacturing Co., manu- 
facturer of shrapnel, is rebuilding its plant. Noted 
June 22. 

Mass., Boston—(Charlestown)—Freeman Bros., 
Sullivan Sq., has awarded the contract for a 2- 
story, 40x54-ft. garage. 

Mass., Boston—(South Boston)—The contract 
has been awarded for a 3-story plant at South 
Boston for the United States Fastener Co., 93 
Milk St. 

Mass., Cambridge—Bids are being received by 
H. A. Mears, Arch., 6 Beacon St., Boston, for a 
2-story factory for Ernest Flentjie, 1645 Cam- 
bridge St., manufacturer of auto supplies. 

Mass., Chicopee—A l1-story addition will be 
built to the plant of the Excelsior Needle Co. 

Mass., Worcester—Packard Motor Car Co. is 
having plans prepared by O. C. S. Ziroli, Arch., 
306 Main St., for a 1- and 2-story garage and 
salesroom. Address A. T. Fuller, 1089 Common- 
wealth Ave., Allston. 

R. 1., Providence—Thomas Quinn will build a 
1-story, 60x70-ft. garage with 30x56-ft. wing on 
Ornes St. 

R. 1., Providence—Peckham Bros Co. will build 
a l-story, 100x140-ft. garage and service station 
at Warren St. and Elmwood Ave. 

Conn., Hartford—A 3-story garage and service 
building will be constructed at Asylum and Hurl- 
but St. by the Overland Stores Co., Toledo, Ohio. 
Estimated cost, $140,000. 

Conn., New Haven—F. B. Shuster Co., 133 Mill 
River St., has awarded the contract for a 1-story 
factory for the manufacture of hardware and 
machinery. 

Conn., South Norwalk—James A. Farrell, Belle 
Island, has awarded the contract for a 2-story 
garage. Estimated cost, $30,000. 

Conn., West Hartford—The contract has been 
awarded for a 1-story addition to the plant of 
the Abbott Ball Co. 


MIDDLE ATLANTIC STATES 


N. Y., Buffalo—A large forge plant is being 
constructed by the Sizer Forge Co. 

N. Y., Lockport—A plant will establish at Lock- 
port by the Elderfield-Hartshorn Hardware Co., 
Niagara Falls. 

N. Y., New York—(Borough of Brooklyn)—An 
addition will be built to the plant of the Adri- 
ance Machine Co. 

N. Y., New York—(Borough of Brooklyn)—A 
l-story addition will be built to the finishing 
shop of the O. J. Bloss Iron Works, 253 Mon- 
itor St. 

N. Y., New York — (Borough of Brooklyn) — 
Plans are being prepared by W. J. Conway, Arch., 
400 Union St., for the construction of an addi- 
tion to the factory of the U. S. Electro Gal- 
vanizing Co., 1 Park Ave. Estimated cost, $8,- 
500. M. I. Doyle, Asst. Mer. 

N. Y., New York—(Borough of Manhattan)— 
Plans are being prepared by De Roas & Savig- 
nano, Arch., 150 Nassau St., for a 4-story gar- 
age at 52 Watt St. for M. Zurille. 

N. Y., New York—(Borough of Manhattan)—F. 
Sandford plans to construct a 4-story, 50x100-ft. 
garage at 140 West 54th St. Estimated cost, $50,- 
000. A. W. B. Wood, 103 Park Ave., Assoc. Arch, 

N. Y., New York—(Borough of Manhattan)— 
Plans have been prepared by Scmmerfeld & 
Steckler, Arch., 31 Union Sq., for a 2-story gar- 
age at 421 West 115th St., for E. Haggin, 1 
Madison Ave. 

N. Y., New York—(Borough of Queens)—Ford 
Motor Co. has awarded the contract for the con- 
struction of a factory. 

N. Y. Niagara Falls—A 2-story machine shop 
will be constructed by the Titanium Alloy Man- 
ufacturing Co. 

N. Y., Port Jefferson—Wetzel Mechanical Stoker 
Co., Port Jefferson, recently incorporated with 
$15,000 capital stock, will establish a plant to 
manufacture stokers and general hardware. The 
plant will inckude a foundry. C. A. Yawger is 
interested. 


N. Y., Rochester—The contract has been award- 
ed for a 2-story garage for W. A. Naramore, 110 
Westminster Rd. Estimated cost, $20,000. 


N. Y., Schenectady—General Electric Co. is in 
the market for boring mills and turret and engine 
lathes. Noted June 15. 


N. Y., Syracuse—Genesee Motor Car Co. has 
awarded the contract for a 3-story garage and 
showrooms. Estimated cost, $50,000. Noted 
Feb. 24. 

N. Y., Syracuse—The contract has been award- 
ed for the construction of a 2-story, 80x300-ft. 
factory for the Sanderson Works of the Cru- 
cible Steel Co. of America. Estimated cost, 
$75,000. 

N. Y., Throopsville—Fire recently damaged the 
plant of Weddingen & Meyer, manufacturer of 
farm implements. 

N. J., Avenel—Steel Furniture Co. is building 
a 3-story, 82x622-ft. plant. 

N. J., Bartley—A 2-story foundry and machine 
shop will be constructed by William Bartley & 
Sons to replace the building recently destroyed 
by fire. 

N. J., Bloomfield—Sprague Electric Works of 
General Electric Co., manufacturer of motors 
and generators, will build a 6-story, 75x800-ft. 
addition to its plant. Estimated cost, $800,000. 


N. J., Hoboken—Bijur Motor Lighting Co. is in 
the market for 12 turret lathes. 


N. J., Hoboken—Fire, June 30, destroyed por- 
tion of the plant of Wilson Bros. Iron Works. 
Loss, $10,000. 

N. J., Irvington—Irvington Smelting & Refining 
Works has awarded the contract for a 1-story 
factoryp. Estimated cost, $13,000. 


LN. J., Irvington—J. T. Castle’s Ice Cream Co. 
will construct a new garage. 

N. J., Newark—Edmund and Walter Goerke 
have awarded the contract for the construction 
of a garage on Elizabeth St. Estimated cost, 
$17,000. 

N. J., Newark—A 1-story factory will be con- 
structed on Verona Ave. by the Newark Wire 
Cloth Co. 

N. J., Newark—Public Service Railway Co. will 
construct a 9-story addition to its Plank Rd. car 
shops. Estimated cost, $45,000. 


N. J.. Newark—United Talking Machine Co. 
will construct a plant on Emmet St. 


N. J.. Newark—Hanson & Van Winkle Co., 
manufacturer of platers supplies, has awarded 
the contract for the construction of a 3-story 
addition to its plant at Malvern and Van 
Buren St. 

N. J., Newark—A rolling mill will be con- 
structed by the National Lock Washer Co., 65 
Johnson St. 


N. J.. New Brunswick—E. Mount. Englishtown, 
has awarded the contract for a 3-story, 40x150- 
ft. garage at Albany St. and Spring Alley. Es- 
timated cost, $28,000. Noted June 8. 

N. J., Trenton—Fire recently damaged the plant 
of John Thropp’s Sons Co., founder and ma- 
chinist. Loss, $20,000. 

N. J., Trenton—Pyro Electrical Instrument Co., 
recently organized, plans to establish a plant for 
the manufacture of electrical measuring instru- 
ments. H. F. Porter, Trenton interested. 

N. J., Trenton—H. J. Stout & Son will build a 
garage and machine shop on Chancery St. 


Penn., Altoona—Pennsylvania R.R. is in the 
market for turret lathes for its Altoona shops. 
A. 8S. Shand, Philadelphia, Ch. Engr. 

Penn., Ardmore—Autocar Co. has increased its 
capital stock to $1,800,000 and will construct nee 
additions to its plant and install new machinery. 

Penn., Chattanooga—The contract has been 
awarded for the construction of a knitting mill 
for the Signal Knitting Co. Noted June 22. 

Penn., Chester—Press reports state that the 
Westinghouse Electric and Manufacturing Co 
plans to build a plant in Tinicum Township. 

Penn., Coatesville—Lukens Iron and Steel Co. 
is building a plate mill, also plans addition to 
plant on Ist St. Noted Mar. 16. 

Penn., Erie—Ball Engine Co. has awarded the 
contract for a 2-story addition to its plant. Esti- 
mated cost, $20,000. 











reliable manufacturers. 


Penn., Erie—An addition will be built to the 
plant of the Lakeside Forge Co. to be used as a 
machine shop. Estimated cost, $10,000. 

Penn., New Castle—A factory will be con- 
structed by the Pressed Steel Products Co. for 
the manufacture of steel drums. 

Penn., PUhiladelphia—R. L. Chalfont will con- 
struct a garage on 46th St. 


Penn., Philadelphia—An addition will be built 
to the plant of the Tabor Manufacturing Co., 18th 
St., manufacturer of machinery. 

Penn., Pittsburgh—Jones & Laughlin Steel Co. 
is ps a l-story plant. Estimated cost, $40,- 
000. 


SOUTHERN STATES 


Va., Richmond—W. S. Borbes will improve his 
machine shop. 


W. Va., Follansbee—Follansbee Bros Co. plan 
to construct a new steel mill. Estimated cost, 
$1,250,000. 

W. Va., Warwood—Globe Automatic Sprinkler 
Co., 2019 Washington Ave., Philadelphia, Penn., 
plans to build a plant at Warwood. Estimated 
cost, $35,000. 


MIDDLE WEST 


Ohio, Akron—R. K. Crawford, Pres. and Gen 
Mer. of the Ohio Land Co., will construct a public 
garage at 404 Wooster Ave. Estimated cost, $19,- 
000. 


Ohio, Canton—Canton Foundry and Machine 
Co., 3rd St. and Savannah Ave, will construct 
several additions to its plant. 


Ohio, Cincinnati—Bids will soon be received for 
a garage for John Ryan. Estimated cost, $10,000. 

Ohio, Cleveland—Bids are being received for 
a new factory at Urbana Rd. and Nickel Plate 
R.R. for the McLaren Iron Works Co., 1276 East 
55th St., manufacturer of boilers, etc. Noted 
June 22. 

Ohio, Dayton—Plans being prepared for an ad- 
dition to the plant of the Davis Sewing Machine 
Co. Noted Dec. 16. 

Ohio, Dayton—The Dietz Manufacturing Co. is 
having plans prepared for a new plant for the 
manufacture of patent washing machines, 

Ohio, Fostoria—Fire recently destroyed the 
plant of the Kresler Car. Co. Loss, $55,000. 

Ohio, Springfield—The Shanklin Manufacturing 
Co. will construct a plant for the manufacture 
of screw machine products. 

Ohio, Toledo—Kent-Owens Co., Libbey St., 
manufacturer of boilers, is building an addition 
to its plant to cost $20,000. 

Ind., Anderson—The Renny Electric Co. will 
construct a 3-story factory for the manufacture 
of machinery. Noted Mar. 23. 

Ind., Evansville—Bids have been received for a 
public garage for the Orr Investment Co, 318 
South 2nd St. Estimated cost, $35,000. 

Ind., Ft. Wayne—The Ft. Wayne Engineering 
and Construction Co. has awarded the contract 
for a new plant for the manufacture of ma- 
chinery, ete. 

Ind., Itndianapolis—The Indiana Die Casting 
Co. will build an addition to its plant. Die cast- 
ing machinery will be purchased. 

ind., Logansport—Rutenbar Truck Motor Co. 
has been organized by G. W. Bowen with a 
capital of $450,000. The new company will take 
over the plant of the Western Motor Co. and will 
spend about $50,000 for new equipment. 

Mich., Holland—-Home Furnace Co. has award 
ed the contract for the construction of a new 
factory. Estimated cost, $17,000. Noted June 15 

Mich., Jackson—Michigan Central Railwey Co. 
plans to improve its shops at Jackson Junction. 
Estimated cost, $250,000. G. H. Webb, Detroit, 
Ch. Engr. 

Mich., Pontiac—The American Forging and 
Socket Co. is constructing an addition to its 
plant. 

Mich., River Rough—Henry Ford, manufacturer 
of automobiles, will construct a plant at River 
Rough. Estimated cost, $8,000,000. 

iil., Chicago—Garfieldian Motor Station will 
soon receive bids for a 2-story garage. Esti- 
mated cost, $12,000. 

il., Chicago—The Regal Model and Tool Works, 
122 South Clark St., is constructing a plant for 
the manufacture of special machinery, dies, tools 
and automobile parts. 
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il., Glave—The Hayes Pump and Planter Co., 


manufacturer of farm tools and pumps, will con- 
struct an addition to its plant. 
lll., Moline—A 2-story foundry and machine 


shop will beconstructed at Moline by the H. J, 
Frank Co., Davenport, Iowa. 

ill., Monmouth—Monmouth Plow Factory is in 
the market for a 200-lb. helve hammer. 

ll., Rock Island—Moline Plow Co. has award- 
ed the contract for a large plant in east end of 
city. Noted July 6. 

Wis., Burlington—Bids 
by H. Anger, Burlington, for the construction of 
a l-story garage. Leiser & Holst, Germania 
Bldg., Milwaukee, Arch. Estimated cost, $15,000. 

Wis., Chippewa Falls—A new building will be 
constructed by the Chippewa Foundry and Ma- 
chine Co. 


Wis., Chippewa Falls—Western Pump and Ma- 
chine Co. is building new factory. Estimated 


will soon be received 


cost, $100,000. 
Wis., De Pere—J. Steckart Sons Co. will con- 
struct a new garage. Machine shop equipment 


will be required. 
Wis., Elkhart Lake—G. A. Cramer Co. has 
awarded the contract for an addition to its 
garage to be used for a machine shop. 
Wis., Eau Claire—Chippewa Foundry 
chine Co. will construct new factory. 
Wis., Milwaukee—Bids are being received by 
Cc. J. Keller, Arch., Milwaukee, for the construc- 
tion of a factory on Oregon St. for the General 
Welding and Manufacturing Co. Noted June 29. 
Wis., Milwaukee—Everburn Heater Co., re- 
cently organized with $20,000 capital stock to 
manufacture freight car heaters, will establish a 
plant. C. H. Krebs, 751 Downer Ave., is inter- 
ested. 
Wis., 
an addition to 


and Ma- 


received for 
Co., manu- 


Racine—Bids will soon be 
the Gorton Machine 


facturer of machine tools. Estimated cost, $30,- 
000. 
Wis., West Allis—The Robert Rom Manufactur- 


Milwaukee, will 
Ave. and Burn- 
manufacture of 


ing Co., 1023 St. Paul Ave., 
construct a new factory on 63 
ham St., West Allis, for the 
plumbing supplies. 

Wis., West Allis—North End Foundry Co., 60th 
Ave. and Mitchell St. has awarded the contract 
for an addition to its plant. 


WEST OF THE MISSISSIPPI 


Cedar Rapids—G. H. Doty 
July 27 for the construction of a 
Cc. B. Zalesky, Security Bank Bldg., 
is Arch. Estimated cost, $20,000. Noted Mar. 30. 

lowa, Dallas Center—Brenton Bros. has had 
plans prepared for the construction of a 2-story, 
44x80-ft. garage. Proudfoot, Bind & Rawson, 
Hubbell Bldg., Des Moines, is Arch. 

lowa, Marion—G. E. Groll is receiving bids for 
the construction of a l-story, 60x120-ft. garage. 
I. F. MeMinds, Security Bldg., Cedar Rapids, is 
Arch. 

Minn., St. Paul—Martin Auto Livery is having 
plans prepared for the construction of a 2-story 
addition to its garage. J. H. Wheeler, New York 
Life Bldg., is Arch. 

Minn., St. Paul—Specialty 
Manufacturer of lawn mower attachments, is hav- 
ing plans prepared for a plant. Estimated cost, 
$20,000. C. L. Kinport, 417 Essex Bldg., is Arch. 
of Illi- 


lowa, will receive 
bids about 2- 


story garage. 





Manufacturing Co., 


Kan., Augusta—Woods Machinery Co. 
nois will construct a plant at Augusta. 

Kan., Pittsburg—F. H. Fitch, 1012 Baltimore 
St., Kansas City, Mo., has awarded the con- 
tract for the construction of a l-story garage at 
Pittsburg. Noted May l11. 

Mont., Pandalia—A machine shop and foundry 


is being constructed by the Vandalia Machine and 
Welding Works. D. McKay, Glasgow, in charge. 

Mo., Kansas City—Ford Motor Co. has had 
plans prepared for the construction of a service 
station to cost, $200,000. A. Kahn & E. Wilby, 
58 West Lafayette Blvd., is Arch. 

Mo., St. Louis—J. Engel, 737 
Blvd., and associates, is organizing a company 
with $50,000 capital stock, to establish a plant 
for the manufacture of plant for a patented at- 
tachment for printing presses. 

Mo., St. Louis—St. Louis Electrical Works has 
awarded the contract for the construction of a 


Washington 


factory on Easton Ave. Estimated cost, $12,000. 
Noted July 6. 
Mo., Webster Groves—H. €. Wallace is re- 


bids for the construction of a garage. 


ceiving 

Estimated cost, $10,000. H. C. Ames is Arch. 
Tex., Ennis—A. H. Funkerley is constructing a 

building which will be occupied by the National 

Garage for a garage and machine shop. 


Houston—A garage and repair shop = 


Tex., 
the Main St. Garage. G. 


be constructed by 
Howard is Mer. 

Colo., Denver 
prepared for the 
cost $15,000. R. 
Arch. 





S. Schornburg has had plans 
construction of a garage to 
A. Pierce, Century Bldg., is 


STATES 


Utah 
the 


WESTERN 


Copper Co. 


Utah, Salt Lake City—The 
Magna and 


will make large additions to 


Arthur mills 


AMERICAN 


MACHINIST 


Wash., Granger—Cast & Lucas 
struct a garage and machine shop at Granger. 

Wash., Raymond—Raymond Foundry and Ma- 
chine Co. will rebuild its plant which was re- 
centlv destroyed by fire. Loss, $18,000. 

Wash., Seattle—Washington Iron Works plans 
to improve and enlarge its plant, also install new 
equipment. Estimated cost, $100,000. 

Wash., Seattle—Willys Overland Co. 
construct a plant. 


plans to 


CANADA 

N. B., St. John—T. McAvity Sons, manufact- 
urer of munitions and general machinery, is con- 
structing a new plant. 

Ont., Chatham—The Dominion Sugar Co. Wal- 
laceburg, Ont., will construct a machine shop at 
Chatham for making repairs to factory equip- 
ment. 

Ont., 
will build a repair shop. T. J. 
Mo., Pur. Agt. Noted Jan. 6. 

Ont., Toronto—The Thor Iron Works is in the 
market for an electric traveling gantry crane. 

Alta., Medicine Hat—The Alberta Foundry and 
Machine Co. will build an addition to its plant. 
Estimated cost, $20,000. 

B. C., Victoria—Cameron & Genoa Co., ship- 


St. Thomas—The Wabash Railway Co. 
Rirer, St. Louis, 


builders, is making extensive improvements to 
its plant. 
General 
Manufacturing 


NEW ENGLAND STATES 
Maine, Old Town—Penobscot Chemical Fibre 
Co., Great Works, has awarded the contract for a 


l-story evaporator room. 
Mass., Cambridge—Boston Woven Hose and 
Rubber Co. has awarded the contract for a 4- 


story addition to its plant. 

Mass., Gardiner—Haywood Bros. & Wakefield 
Co., manufacturer of furniture, will build a 2- 
story addition to its plant. Estimated cost, $60,- 
000. 

Mass., Lowell—Tremont & Suffolk Mills, manu- 
facturer of cotton goods, is building a new mill. 

Mass., Salem—The contract has been awarded 
for an addition to the factory of W. P. and E. F. 
Harmon, manufacturer of leather findings. 

Mass., Springfield—Morris & Co., Union Stock 
Yards, Chicago, Plans to construct a cold-storage 
plant at Springfield. Estimated cost, $15,000. 

Mass., Taunton—Plans are being prepared by 
H. L. Gilman, Arch., 8 Congress St., Boston, for 
the construction of a 1- and 6-story paper mill 
and box factory for Taunton Capitalists. Esti- 
mated cost, $75,000. 

Mass., .Ware—The contract has been awarded 
for the construction of a l-story, 100x300-ft. 
factory for the Ideal Coated Paper Co., Brookfield. 
Estimated cost, $50,000. Noted Mar. 30. 

Conn., Danielson—Preliminary plans are being 
prepared for an addition to the Connecticut Mills 
Co., 175 Connecticut Mills Ave., manufacturer of 
cotton fabrics. 

Conn., Williamsville—Plans are being consider- 
ed by the Killingly Manufacturing Co. for the 
construction of a large yarn mill. 


MIDDLE ATLANTIC STATES 


N. Y., Johnson—Plans are being prepared for 
an addition to the plant of the Endicot-Johnson 
Co. 

N. Y., New York—(Borough of Richmond)— 
American Linoleum Co., 366 5th Ave., Manhattan, 
has awarded the contract for a 1-story addition 
to its plant at Linoleumville. Estimated cost, 
$25,000. 

N. J., Butler—An additton will be built to the 
plant of the Pequanoc Rubber Co. 

N. J., Newark—Fire, July 1, damaged the plant 
of the Clark Mile End Thread Works. Loss, 
$10,000. 

N. J., Rahway—aA 3-story addition will be built 
to the plant of Merck & Co., manufacturer of 
chemicals. 

N. J., Trenton—Plans are being considered by 
the American Bridge Co. for the enlargement of 
its boat building works. The company also 
plans to remove its Berlin plant to Trenton. 

N. J., Trenton—A 1-story addition will be built 
to the plant of the Luzerne Rubber Co. on Muir- 
head Ave. 

Penn., Milton—West Branch 
building an addition to jits plant. 


Knitting Co. is 


Penn., Philadelphia—The contract has been 
awarded for a 4-story addition to the plant of 
the Surpass Leather Co., 9th St. 


Penn., Philadelphia—An addition will be built 
to the plant of the Philadelphia Paper Manu- 
facturing Co., Manayunk. 

Penn., Philadelphia— The contract has been 
awarded for a 6-story, 180x200-ft. factory for 
William R. Warner Co., manufacturer of chem- 
ieals. Estimated cost, $300,000. Noted July 6. 

Penn., Pittsburgh—Hackmeister-Lind Chemical 
Co., 1910 Forbes St., plans to construct a 4-story 
building. 

Penn., Reading—Deeds & Staudt Hosiery Co. 
will install new machinery in its plant. 


plan to con- 
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Md., Baltimore—Plans have been prepared for 
a 3-story plant for the Standard Guano Co., 
manufacturer of phosphate. Estimated cost, $10u,- 
000. 


SOUTHERN STATES 


Va., Bristol—Plans are being considered by the 
Bristol Chemical Works for a factory. J. P. Ray, 
Damascus, is Pres. 

N. C., Kittrell—R. E. and C. B. Barnes plan to 
construct a hosiery mill. 

Fla., Tampa—Press reports state E. Johnson, 30 
Church St., New York, N. Y., plans to construct a 
shipbuilding plant at Tampa. 

Ala., Birmingham—Linde Air 
42nd St. Bldg., New York, N. Y 
prepared for a plant at 10th Ave. and 


MIDDLE WEST 


Ohio, Hamilton—The Swantz Manufacturing Co. 
will rebuild its cotton felt plant which was re- 
-ently destroyed by fire. 

Ohio, lronton—Fire, July 7, destroyed the plant 
of the Standard Slag Co., manufacturer of 
crushed slag. Will soon rebuild. ss 

Ohio, Lima—The Hester Tire 
manufacturer tires, etc., will construct a 
plant. 


Ohio, Toledo—The contract has been awarded 
for a 2-story addition to Kreft’s Dry Cleaning Co., 


Products Co., 
, has had plans 
28th St. 


and Rubber Co. 
2-story 


1408 Cherry St. Estimated cost, $6,000. 
Ind., Indianapolis—Fire, July 9, destroyed the 


plant of the Acme Bedding Co., 1511-13 Bates St. 


Loss, $4,000. 

Mich., Detroit—Bids will soon be received for a 
3-story addition to the plant of the Ornamental 
Products Co., manufacturer of carvings. 


Mich., Cadillac—Swift & Co. is constructing a 
packing plant on River St. 

Mich., Grand Rapids—Bids have been received 
for a factory at Ionia Ave. and Cherry St. for 
the Brown & Sehler Co., manufacturer of car- 
riages, implements, saddles and harnesses. Esti- 
mated cost, $45,000. Noted June 8. 


Mich., Reed City—The plant of the William 
Horner Flooring Co., manufacturer of hard-wood 
flooring, was recently destroyed by fire. Loss, 
$20,000. 

ll., Chicago—Contract has been awarded for a 
4-story packing pliant for L. Pfaelzer & Sons. 
Estimated cost, $10,000. H. McLaren, Arch. 

Wis., Sheboygan—George H. Ridell will estab- 
lish a plant for the manufacture of fiber furni- 
ture and similar goods. 


WEST OF THE MISSISSIPPI 


lowa, Davenport—The Henry Kehro Packing Co. 
will build a 4-story cold-storage plant. Clausen 
& Krause, Central Office Bldg., Davenport, is 
Arch. 

Minn., St. Paul—Foot, Schultze & Co., manu- 
facturer of boots and shoes, has awarded the 
contract for the construction of a factory on 
Robert St. Estimated cost, $500,000. Noted 
Mar. 7. 

Neb., Omaha—Armour & Co. has awarded the 
contract for the construction of a 2-story machine 
shop. 

Mo., Columbia—Plans are being considered by 
the Hamilton Brown Shoe Co., St. Louis, for the 
construction of a new factory in Columbia. Esti- 
mated cost, $40,000. P. L. Hogan. Local Supt. 

Tex., Wharton—The contract has been awarded 
for the construction of a cold-storage plant for 
the Texas Southern Electric Co. 

Colo., Brighton—Great Western Sugar Co. plans* 
to construct a plant at Brighton. 


WESTERN STATES 


Ariz., Yuma—J. B. Sparks, Imperial, Calif., 
construct a cotton gin at Yuma. 

Ore., Rainier—N. N. Blumensaadt of the Rain- 
ier Land Co. is interested in a project to con- 
struct a canning plent. 

Calif., Dinuba—Dinuba Grape Growers Asso- 
ciation plans to construct a packing plant. 

Calif., ——— plant of the Cudahy Pack- 
ing Co., Santa Fe Ave. and Monterey St., recently 
destroy od by fire with a loss of $40,000, will be 
rebuilt. 

Calif., 
plans to enlarge its plant. 


CANADA 


will 


Portersville—Tule Piver Packing House 
H. Wilson is Pres. 


Que., Quebec—St. Lawrence Paper Bag Co., 103 
Mareuerite St., is having plans prepared for an 
addition to its plant. Estimated cost, $20,000. 

Ont., Campbeliferd— The contract has been 
awarded for the construction of a plant for the 
Northumberland Paper and Electric Co.  Esti- 
mated cost, $50,000. Noted Mar. 16. 

Ort., London—Plans are being considered by 
H. S. Hall, 215 Suydam §St., Jersey City, N. J., 
for a glove factory at London. 

Ont., Toronto—Plans are being prepared by 
Heuschlieu & McLaren, Arch., 431 South Dear- 
born St., Chicago, for a cold-storage plant for 
W. Davies Co., 521 Front St. 








